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Cold Floor — Warm Ceiling 
ORDINARY VENTILATION U 





School authorities are coming more 
and more to realize that a continuous 
supply of outdoor air does not, of it- 
self, constitute good schoolroom ven- 
tilation. Unless the air is properly 
cleaned, properly heated and prop- 
erly diffused, comfortable and health- 
ful atmospheric conditions cannot be 
maintained. 

The Univent not only draws air 
from out of doors, cleans it, and 
warms it to the correct temperature, 
but distributes it in a scientific man- 
ner that assures warmth and com- 
fort for every pupil in the room. 

Unlike ordinary ventilating sys- 
tems, the Univent is an effective 
warm air diffuser. Due to its high 
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velocity vertical jet discharge, the 
warm air strikes the ceiling, spreads 
outward over the entire room, and is 
deflected downward, reaching every 
nook and corner, mixing thoroughly, 
and breaking up all “‘air pockets.” 

Thus, with Univent ventilation, 
there are no overheated ceilings to 
waste fuel—no chilly floors to jeop- 
ardize pupils’ comfort and health. 
There is constant gentle air motion 
but no drafts. 

Leading heating engineers, school 
architects, and school board mem- 
bers know that the selection of 
Univent ventilation is a true service 
to their community. Write for a 
free copy of “Univent Ventilation.” 
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MODEL APARTMENTS, GRAND STREET, NEW YORK 


Architects and Engineers: 


Springsteen & Goldhammer 


HIS model apartment, on New York’s lower 

East Side, is a splendid contribution to the 
growing movement to replace slums by modern, 
wholesome, workers’ homes. 

Born of the initiative of farsighted financiers 
—fostered by the State Board of Housing—this 
splendid group was erected under the super- 
vision of the Amalgamated Clothing Workers, 
whose large, cooperative apartment develop- 
ment in the Bronx stands as a model for the 
whole country. 

Since more than 2000 radiators in that earlier 
development were Sarco equipped, it is signif- 
icant that a Sarco Vacuum Heating System 
was chosen also for Grand Street. 

To large airy rooms, to the latest in electric 


Contractors: 
Rathe Heating Corp. 


lighting, to electric refrigeration, is thus added 

the utmost in heating comfort at an operating 

cost so low as to bring these advantages within 

the reach of New York’s working population. 
Our Catalog P-45 sent on request. 


d Sarco Type E Radiator Tra = Y 


SARCO, the original 
bellows trap, is still 
the only radiator trap 
having a bellows made 
from heavy wall, heli- 
cally coiled tubing. 
Greater strength, a uni- 
form load divided over 
more_ corrugations, 
necessarily make _ for 
longer life. -A_ self- 














aligning valve head as- 
\ sures perfect seating. 





SARCO COMPANY, Inc. 


183 Madison Avenue, New York, N. Y. 
Branches in Principal Cities 
SARCO CANADA LIMITED, Federal Building, Toronto, Ont. 


SARCO HEATING SYSTEM 
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The Designer Looks 
at Operating Instruments 


N OT SO long ago outside engineers persuaded the 
management of a large hotel in an eastern city—a hotel 
probably well known to many readers—to allow them 
to install a steam meter in the building for the purpose 
of collecting some operating data. After the meter 
was cut into the line, the engineers were surprised to 
find that the instrument operated erratically. Puzzled, 
they made an investigation which resulted in their 
finding that, due to an unusual mix-up of piping in an 
unexpected point, the water would back up in the re- 
turn until steam at rather high pressure was available 
to push the condensate through. 

The immediate result of this condition was that the 
fuel consumption was running considerably above what 
it should have. A probable result was that serious 
trouble with the installation would have been en- 
countered at some future date—possibly in very severe 
weather. 

While the particular trouble revealed was rather un- 
usual, that is more or less beside the point. The signif- 
icant fact is that the presence of the instrument, which 
was installed in this case as a test instrument, promptly 
revealed an operating condition which not only would 
have proved extremely serious, but which would prob- 
ably have not been found at all without the aid of the 
measuring apparatus. As it was, the difficulty was 
quickly and easily straightened out without serious 
trouble developing. There is not the slightest doubt 
but that this one service paid the whole cost of the in- 
strument many times over. 

Within the past few years many operating instru- 
ments have been developed which are readily appli- 
cable to the heating plants, and especially the boiler 
plants, of buildings. These instruments have been 
widely used in power boiler plants. In fact, most 
modern power plants are almost completely instrument- 
controlled and the operator puts practically full de- 
pendence on their indications. Probably the widening 
use of these instruments has had much to do with the 
increasingly good operating results secured with such 
plants. 

Happening to recall this incident when talking with 
an engineer recently, I asked him how he accounted 
for the frequent failure to include full sets of operating 
instruments. Was it due to the failure on the part of 
engineers to appreciate the advantages to be obtained, 
or to a lack of understanding the full range of instru- 
ments available? 

As he analyzed the matter, it was due to neither of 
these causes but rather to a combination of two others. 
One is the tendency to cut operating instruments from 
the plans where estimates run high, and the second is 
the almost total failure of building owners, and often 
of architects, to appreciate the extent of the operating 
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economies obtainable. He also mentioned that in his 
experience the instruments were often not used by the 
operator anyway. 

The first of these points is as old as the application 
of mechanical equipment to buildings. Where total 
costs exceed the estimates, or where they are beyond 
the willingness of the owner to pay, what is to be cut 
from the plans? Naturally, when the pruning process 
starts, the absolute non-essentials are among the first 
to go. There is not the slightest doubt but that heating 
plants will operate with but very few instruments. 
Where first cost looms important they undoubtedly 
can be considered non-essentials and cut. The wisdom 
of the procedure is still open to question, however. 

The failure of architects and owners to realize the 
possible economies, and, consequently, the value of the 
instruments, is probably due to many factors, among 
the most important of which is the almost total absence 
of actual authentic and reliable records of the true 
operating results obtained with heating plants in build- 
ings. Probably nothing could be made of such value 
in convincing owners and architects that these instru- 
ments are worthwhile as would records resulting from 
actual operation. Until such information is readily 
available and the facts driven solidly home, there is 
little likelihood of removing this major objection. 

The failure of building plant operators to make use 
of instruments when installed appears to be another of 
those objections so often met with which fail to take 
the essentials into account. After all, the operator 
is the employee of the owner or his agent, and his 
ability to hold his job depends on his work. It seems 
scarcely possible that operating men, by and large, can 
be considered a privileged class. Where they have 
failed to make full use of operating instruments, this 
failure merely means that either there has been no in- 
sistence that they do so, that they know that no careful 
check is made of their results, or else that they them- 
selves do not appreciate the results possible. None of 
these difficulties are in any way real, for certainly there 
are many buildings in which the plants are carefully 
and efficiently operated. 

If the comments of this prominent engineer may be 
taken as trustworthy, then the chief reason for the all 
too frequent omission of highly desirable operating in- 
struments really lies in the failure of those interested t- 
produce and call forcibly to the attention of engineers, 
owners and architects data of a fully convincing 
character. 


Contractor Licensing 


A PROPOSED plan looking toward the licensing of 
building contractors in New York state is reported to 
be in preparation. It is expected by those actively 
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sponsoring it that the plan will soon be complete in all 
its details, and that it will reach the legislature during 
the present session. Heating contractors would be in- 
cluded under the provisions of the plan. 

The broad idea of state licensing is not new and it 
has been applied to a number of vocations. Experi- 
ence with such plans has shown that their success in- 
variably depends on the essential fairness of the terms 
of the law and on the skill with which it is administered. 
The proposal regarding contractors is modelled closely 
after the one which has been in force in California. It 
is proposed that every contractor must secure a license. 
In order to secure it he must register with the Depart- 
ment of State, submit a record of his qualifications, pay 
a fee, and be granted a license. An annual fee is also 
proposed. 

There are sound arguments in favor of licensing. In 
this particular case, it is urged by those directly in- 
terested in the movement that licensing will permit a 
desirable degree of control being exercised and that the 
law will protect both the honest and legitimate con- 
tractor and the public, while making it difficult for the 
irresponsible contractor to do business. 

Developments will be worth watching. Every heat- 
ing contractor in New York is directly concerned, and 
if the proposal is enacted there it will doubtlessly lend 
impetus to similar movements in other states. 


Engineering and 
Economics 


"Twenty years ago there was a crying need for 
more technical data for use in heating and ventilating. 
At that time business problems such as bid-peddling, 
excessive price-cutting, and uncontrolled credit condi- 
tions had not become pressing. To an extent tech- 
nology was backward. 

During the intervening years the body of technical 
information has increased greatly until now enough of 
such material is available so that installations may be 
designed and sized with considerable assurance of re- 
sults. Apparatus has kept pace with technical develop- 
ments both in design and production. ‘The result 
is that now engineers have available much data, ma: 
devices, and rather well-defined methods. There has 
thus been definite and measurable improvement along 
these lines. 

In the meantime, changes have taken place in the 
business phases. Increased production and the neces- 
sity of disposing of greater volumes of product in order 
to hold an organization together have increased selling 
pressure and altered sales methods. 

Erecting and contracting organizations have like- 
wise changed and multiplied. While exact information 
is lacking, there is reason to believe that there are more 
contractor organizations per project than ever before. 
The result is increased competition in securing work. 

This combination of increasing anxiety in disposing 
of apparatus and increasing competition in securing 
work has led to price-cutting, bid-peddling and the at- 
tendant troubles. 









As a result, the time is fast approaching, or even 
already here, when the crying need is going to be for 
reforms and new knowledge in the business aspects of 
the situation instead of in technical knowledge. Thus 
the situation has largely reversed itself, with no means 
of solution at hand. 

Most people who have any contact with the industry 
are well aware of the existence of the problems, some 
attention is being paid to them and there are signs that 
they are soon to receive more concentrated attention, 

Some years ago we were led to suppose that an in- 
creased knowledge of technical details was all that was 
necessary to insure great improvements in the general 
situation. Now that technique has been so greatly im- 
proved there is question as to whether the general 
situation has really improved. 

There are grounds for suspecting that this increase in 
freely available knowledge may be casually related to 
some of the ills which have grown up. We predict 
that there will shortly be an increasing tendency to 
insist that technical research prove that it is producing 
nothing but good results, and to show cause why it 
should not be displaced to some extent at least to per- 
mit of increased study being given to business phases. 


A Definition 


e 


e 

Le OBJECT of heating a building is not to 
heat the person in the room, but to prevent him from 
losing his own heat too rapidly.” 

Here is a sentence which expresses the key thought 
behind all comfort heating installations. It deserves 
a place directly under the eye of all heating men. It is 
clear, concise, devoid of camouflage and, above all, 
simple. It places the emphasis exactly where it be- 
longs—on the function of the heating—without modify- 
ing statements about either methods or results on the 
body. For that reason it is broad. It is by no means 
original in thought, but it is original in wording. 

The sentence occurs in a paper recently presented 
by A. H. Barker before the British Institution. Un- 
fortunately, it is more or less lost in the detailed ex- 
planation of a proposed method of calculating heat 
losses, which method is long, and involved in a mass 
of detail. ‘The whole paper serves to bring out well the 
fact that while principles are simple, applications may 
be complex. 

Correct application can ordinarily be brought about 
only if principles are known, thought of, and then cor- 
rectly applied. ‘Therefore, it is important that princi- 
ples be clearly stated. One can scarcely find a better 
bedrock statement of the general principle than that 
given by Mr. Barker. If kept in mind there is little 
chance that one will be led astray or fooled by detailed 
discussions, no matter how complicated they may 
become. 

We should have more designs made with the central 
idea that “the object of heating a building is not to heat 
the person in the room, but to prevent him from losing 
his own heat too rapidly.” 
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Use of Standard Calculation Forms 
for Engineering Offices 


By BRUCE L.. CUSHING+ 


Some engineers have regular forms on which all 
calculations relating to heating and ventilating work 
are systematically kept. The accompanying forms are 
presented for the assistance of those who have not pre- 
pared such forms, with the hope that they may be as 
convenient and practical as they have been for the 
writer. 

Among the advantages arising from the use of such 
sheets are: 

Compactness: Only important figures are tabulated. 
All incidental figures or notes are made on the back of 
the forms and remain a permanent record. 

Ease of Examination and Comparison: Each calcu- 
lation can be readily checked back for correctness, and 
the final results compared with similar parts of the 
same or other jobs. 

Ready Reference: Information regarding any par- 
ticular room, fan, heater, boiler, or other piece of appa- 
ratus may be obtained at a glance. 

Compact Binding: All calculations for a building 
may be found in one folder, all sheets being of the 
same height and folded to the same width, forming a 
booklet easily filed in regular cabinets or carried in 
the field during inspection. 

The following forms have been found useful and are 
described in this article: 

Plate 1. Direct Radiation (Steam or Hot Water). 





t Secretary-Treasurer, Industrial Planning Corp., Buffalo, N. Y. 


Plate 2. Ventilation. 

Plate 3. Domestic Hot Water. 
Plate 4. Boiler Summary. 
Plate 5. Equipment Summary. 
Plate 6. Duct Friction Loss. 


Plate 1 


This plate is divided into four parts: quantities taken 
from the plan or building; calculation of the necessary 
radiation to offset various heat losses; determination 
of radiator size necessary, after applying suitable fac- 
tors for exposure, etc.; choice of radiator. 

First Part: FLOOR, HEIGHT (in feet and inches), 
and ROOM NAME OR NUMBER, are self-explana- 
tory. If the room has only one exposed wall, a single 
line is sufficient; but if there are two or more outside 
walls, a line may be used for each surface, depending 
on exposure to wind, or difference in type of construc- 
tion. GROSS WALL, GLASS, NET WALL, FLOOR 
and CEILING are in square feet. 

VOLUME divided by 100 is in cubic feet (divided by 
100 to shorten number). 

PERIMETER is the linear feet of crack around 
doors and windows from the side having the greatest 
amount, or the worst exposure. The next six columns 
(A, B, C, D, E and G) show calculations of radiation 
to offset the various heat losses, and are expressed in 
square feet of steam radiation, with inside air of 70° 
and outside air at 0°. 
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Second Part: The quantities for columns A, B, C 
and D are based on divisors figured for the particular 
construction through which the heat loss occurs. This 
divisor is, in each case, the square feet of the particular 
surface whose heat loss will be offset by 1 sq. ft. of 
steam radiation under standard conditions, figured as 
follows: 


240 


f x 70 

Where 240 = heat emission from 1 sq. ft. of radia- 
tion under standard conditions. 

f = coefficient of heat loss of material, in B.t.u. per 
square foot per hour per degree difference. 

70 = difference in temperature between inside and 
outside air. 

For Col. A it is entered at the top; for B, C and D, 
in the little triangle. 

The divisor for E is usually figured for one air change 
per hour. For other changes than one, make the cor- 
responding change to the square feet of radiation 
obtained. 

The divisor for G is fixed by the type of windows; 
whether new or old, tight or loose, or if weatherstripped 
or not. 





Third Part (By Volume): 
glass and wall. 

J shows factor for exposure, and corrected radiation, 

K_ shows total radiation required, based on the air 
change assumed in E. 

Third Part (By Perimeter) : 
glass, wall, and perimeter. 

M shows factor for exposure, and corrected radiation, 

N shows total radiation required, based on the air 
change produced by the linear feet of window crack 
in G. 

From K and N a choice is now made, and the engi- 
neer’s judgment and experience are necessary in decid- 
ing which should be used. This is the radiation required 
for so-called standard conditions—steam at 215°, inside 
air at 70°, and outside air at 0°. 

Various rooms may require different final tempera- 
tures; also, it may be necessary to provide for a dif- 
ferent outside temperature. If this is the case, fill in 
Cols. P and, Q for the temperatures desired, and Col. R 
for the corresponding factor from the table at bottom 
of form. 

S shows the corrected TOTAL SQUARE FEET OF 
RADIATION REQUIRED as calculated, for steam at 


H shows radiation for 


L shows radiation for 
















































































































































T T H H 
: 
! ! | ' 
' ' \ t 
fe) 
! ' ; ' 
i bi K 
= 3: =| = 
7 ' 
& 2} o! Es Q1 a! 
= e a! = = ake 
2: &: e: 2 
4 ' ' : 
' : : ' 
' ' 
is 
8 >" >< 6” >< 6” 8 V2" ae 7 wo me s “” 
' - ' ' 
H 2 H H 
H ; 1 
H ' 
! 1 1 
° ; fo) fo) 
| 3 ! 
2 = » 
=| rd = nn 
Yad o! o' o! => 
— mH a a o 
2 2: re 
\ \ H 
' ' i] 
‘ ! ' 
H ' ' 
' ! 
© ‘ a ‘s 
ae) 3 . 3 a oe FOLO OUT _______ \--. 
' ' “ : 
‘st 
wo 
H 
© © eee | eee 
H 
zi a “st 
2 a! @ © rf 
& 
}<—______ 4)" 
! 
; 
° ; ° : 
gl/>" ale 72" —_——»J 8%" © 

















Fig. 1. Actual 


dimensions of the various plates which, in Figs. 2 to 4, are not to scale. 
where the sheets are to be folded and correspond to the dotted lines on the plates. 


The dotted lines show 





February, 1932 ° Heating and Ventilating 








'Z 23@id (MOj9G) “| 93¥Ild (eACgY) ‘Zz ‘BIZ 


AS O3LVINIIVI 



























































NOSU3d | > 
wad |S 
Wd 


WIEN aa, | NICNT] 22) UNIT NI25, | NIUNI |... CNITNI.-- UNITNILo4, | 
3zis} 2A}--azis] 134 [azis} 134 nis | At~3z1s | 134 azis | 194 97| LM] LH 


‘3SI0-N3d0 |37711N9 SYIM| “938 19 | 3310-N3d0 319 SYIM| = “93819 
SLIILNO YIV 1NO3 SLIINI YIV HS3Ys 

| 

' 

T 





















































1334 
JIGND 
4AN3LNO9 





















































YNOH Y3d 
S3ONVHI 


SNOISNSWIG 





























p——bL —— — — —|_ + + —}+ - + 


O3LVINIYID 


SLNWdNIIO 














4N3179 
DILWYOdYO) ONINNY 1d TVINLSNONI 


gor 
A N 01V4IN8 SY33NIINI INILINSNOD N 


oOo 

















A@ G3LVINIIVI it ties les {ze |99° |zs° 60'1| 46° |98° |sz Ls 
oz'1|901/€6 | €8'| 12°|29'|€S" Lit |vo' jes” [28° [22° |€9° 
62'1| v1'1|00'1 | 06" sz't| z1'1|00"! |68° |e" [69° 
6E 1/221 |L01/ 96" €€1] 611/201 [se |se | sz 
Br 1/0€ 1| vi I/E€o1| 48° | 92199" j iv | Let ivi [zor }z76° | 278" 
008 | oSL|00L/0S9 : 008 | oSZ | o0Z |0S9 oSS 
JUNLVYIdW3L SOISNI BUNLVYSdW3L 3OISNI 


N W 1 









































































































































° 





A 























11VM_¥O 
Y3EGWNN 
a : Ee 

YBLIWIYAd AG 3WN10A A@ \ , ate 


NL Ov2 LY NOILVIOVY 40 1334 3NVNDS 
7 








dXx3 3YuNSOdX3 








| 
| 
\ 
| 
1g 0s] 4/9+8+v/3a+9+r | us'0s | J ! 
| 
| 
| 
| 


SWYVW3Y 





























SNOILI3S 
‘ON 400714 

































































3.LON LOO 33S 
yOLIV4 

dW3L 30ISLNO 
dW3L WOO’ 


SYOLVIOVY 





' 
SNICDTING 4n31t09 =! LIILIHIYV 


‘AN O1VSING SY33NI9SN3 SNILINSNOD NOILVYOdYOD ONINNV Id TVINLSNONI 




















Heating and Ventilating ® February, 1932 








Ag “I1VI9 


WOVLS | Livd NIL" 
WwLOL| ‘93S GNIY 


ONILVY3H3Y 
3dAL NOY! LSVD 


449 QNO9 | - v9 
3A 
YH U3d S879 | WWLOL . 


SWYVW3Y 
3dAL 3ENL-Nis 


301M | HOIH 
ag39V 1d 
sy3Liis 


SYYVW3Y 


SWUVW3U 





SYOLVNOZO 
SY3ISIGINNH 


SY3ZHSVM YIV 


NOD ‘v2 | wovisl tive ni H|MH 
qwi0L} 34) qy104 | “935 |" an feyayis] NY 


ONINSdW3L 
Sd3LV3H 


d330 | s3ani 4O | OG} MH 
SMOW HLON3ST | SLINA 


vauv 19 
3A | SWLoL 


SY3LV3H 


Nv4 


wh ALN3YYND | SSVHd | JTDAD | LIOA | dH | NV4 


SYOLOW 


dv9 ONIY 3ZIS NOILVY9O1 ‘ON LN3A 


SYOLVTILN3SA 3004 


SYYVW3Y NAY OL 


-" 39YVHOSIO XVW 
99-9 | 4A. | 437NI| HLOIM ONISNOH 
NOIL934I 


Nv3 
LSNVHX3 


“XV W339] Nv 
Wig | 403dAL| geno} aH | 2°] avd | Atdans 


SNV4 


gor 





ON sor 
AN 01V35N8 


SY33INISNZ 


LN3I19 3Lvd 
NOILVYOdYOD ONINNV 1d TVINLSNONI 





"9 9381q (35°97) 
*g 2381q (34614) 

































































































































































February, 1932 ° Heating and Ventilating 

































































"€ 238Ild (aAoqy) ‘¢e ‘Bix 
2» J m 
© J<|>|plom)elz\y|m 
-|F1F |v /z|> ~ 18 
swavw3e = [2 |Z | dd zi3| =laos0 1 S| 1uve 
yn a m 
ee 8 |F ALIdvev9|a 32S 
SSO1 NOILIINS LING 
Se ns ee eee an Sa 
rr 110 
AN 01V335NE SY33NISNZ 
NOILVYOdu0D ONINNY Id TVINLSNOM 
RrseaT ee Ag 21V9 ' AWG 43d 
: ‘Stv9 TWLOL 
ai yi 
ae | 11 lor 
| 01/6 
i | 6/8 
| 8 |4 
} | v 
; | Lig] z 
! 7 9/S 
‘ | S|v 
| vie 
i ele 
2/1 
' =x 
1 {at S 
; 2 {it a 
11 [or 
01/6 
‘ 6/8 
: B8iz4 
tl9| 
= 
: TEV 
: S|iv 
' VIE 
eee eee | es, (ee (ees ree, bs si ej2 
zt 
1 2i 
‘SqW9 TWLOL 
YNOH 430 19 | 
S3YNLXIS 30 'ON 
2 3 = bo ea ] curv 
ia un! a uw Oo @o 
83/88) 2/8 )5) dies 28/8 || Sizslze 
xP WS) = 1?) < | mS2/39| o| S| = 45/55 
'oOr| E/P | 2 /<<|<Ei pim| als°lo 
12") SIV lizinin > e/2 |x™ 
2» Z/zr /FEl/Ssi¥lla [az 2/2 m ils 
' Gim|Al/Z/Zle le</Z2/?/Big im 
: DIVIZIZlD lD |W ad uw 
SNOILV1NI1V9 a BGG |e 
' QWO7 ¥3LVM LOH 
——— ‘On gor gor 4N3I79 3.10 
AN O1Vv4dN8 SU33NION3 ONILINSNOD NOILVYOdHOD ONINNV 1d TWINLSNONI 








28 


















































































































































———— 
7) 
x 
a 
<q 
= 
Ww 
= > 
a 
g a 
2 S 5 
a | « & { & 
ra) ao fn = e 
2 < = 5s co 5 
> = | © ° 
z 4 a | ac $ 
° fo) o ; : 
a 
7 [PF Pails 
: rae 
> KB fo) 
a o|N E 
ke a > 
>| x< 
» : 
Be oes Seem SCRE ER eOo8 se ae 
x x 
Ol4Sy 
et 
eS 
o 
fa} =a 
< © 
5 98 *l 2 
= = SIE 
q 2 _| < 
= Fle 
qe (é 
fo a a dd 
= & 4a 
< w dja 
w o a\|F-o 
re §& Z (oF 
wn Ij}dto 
Fliig 
= Y/au 
oO o 
w NN > a 
wo 
= Pl<z 
= Sa: 
b as 
2 oO 
Alo a 
ri 6d 
ele wy 
rm) |= oo 
« wi Ww 
wo © £15 oF 
° 
w <q Fo) 
2°? 2Is (a) ae 
o o1j= < Ou 
z “ig 93 wl =x 
w | w oe) F 
bo 
3 a 2\|w2 
Fa oO (=) _— 
pat a 
2 | & 
a 
z 4 a 
3° ei = 
Oo < Oo w;) WwW 
E z = 
a < cue 
z= | 
“«“|o « ~~ 
wi > oO i=) 
a|5 z SS 
oO < > o 
a a oe -<——=--e or ae ee ee ee eee —— 
< 4 ar 
= = fr 
od w ao 
w = re 
RE |g\ss 
> = “1& 
=|-o 
5 > a wea 
w z au 
a oS zt 
a & O\|F 
= e\;=x 
-e 2 2 
a wW = tu 
qa = a =z 
z w < ofz 
=] = = 
& D> OQ 
< gS = 
: " 2 
& to 
° wis 
; o55 
S - no 
zz & omg 
zu ES 
$2 {55 5 
=) oO < eS 
a - 3 zujN 
< bp br « 
3 >. wk ud 
i) ao w E2I6 
> >. ae nos Kb 
a a << rs 
z = a 
= eo = 
qk =a 4 
wW [=] oun WwW 
- x nod e 
w ; w 
be pe 2 
. * uaz & 
ui Go oak a 
x ag Y 
a = < 
WwW e = — = 
ra uw w 4c 9° 
<q wi oz © 
© ig 2 a 4 
z > nw o 
ag Yw = 
> & == rs) 
o 
So ua * 























Fig. 4. Plate 4. 


240 B.t.u. per sq. ft.; for hot water, a further correction 
must be made for the smaller heat emission. This 
water figure may be entered in the same column. 

Fourth Part: Radiators are now chosen to fit the 
location, depending on length of space available; if 
under windows, the height of sill; or if concealed, the 
depth of recess. If radiator is covered or concealed, 
proper allowance should be made for reduction in heat- 
ing capacity. 

By folding the plate as shown, the radiators used for 
each location will appear directly after the correspond- 
ing room or side of room, making it easy to read with- 
out running the eye entirely across the sheet.? 


Plate 2 


This plate is for the tabulation of all calculations on 
the ventilation of a building. Fill in number of FLOOR 
AND NAME OR NUMBER of room, then with the 
room DIMENSIONS of HEIGHT, WIDTH and 
LENGTH, for which calculate the volume of the room 
in cubic feet. 

Some rooms having particular uses require a certain 
number of air changes per hour; in others one is re- 
quired to furnish a certain number of cubic feet of air 
per minute per person for the seating capacity, or for 
the limited number of persons to occupy the room. If 
fixed by the number of changes per hour, the c.f.m. 
required equals CHANGES PER HOUR times 
VOLUME IN CUBIC FEET divided by 60; or if fixed 
by the number of occupants, the c.f.m. required equals 
the C.F.M. PER PERSON times the number of per- 
sons. If a preliminary duct and fan layout has been 
made, or if the number of the SUPPLY FAN is known, 
that number or name may be inserted in Column 
SUPPLY FAN. 

Under certain conditions, all or part of the air sup- 
plied to a room may be recirculated, and the amount 
entered in its proper column; if no part of the supplied 
air is to be recirculated, or a certain portion only, then 
the total or balance will be WASTE. This quantity is 
listed under c.f.m., the EXHAUST FAN or ROOF 
VENTILATOR number being listed under the proper 
column. 

If, as before stated, a preliminary layout has been 
made and the supply fan, exhaust fan, or roof ventila- 
tor numbers have been listed, the total capacity of 
each may be ascertained by summing the c.f.m. for 
each at the bottom of the chart. 

All columns under FRESH AIR INLETS and FOUL 
AIR OUTLETS may then be filled in without further 
explanation. The architect usually designates the type 
desired; then the proper sizes are determined on the 
basis of net area, and the velocity allowed. 

After the final fan and duct system layout has been 





*In order more easily to present them for publication, the forms as 
reproduced on these pages are distorted somewhat from the originals, 
and are not to scale. On the larger forms a dotted line (or lines) 
shows where the chart is to be folded, and the location of the fold 
with relation to the columns. In Fig. 1 the correct dimensions and 
proportions of the charts are indicated, together with the dimensions 
showing the location of the folds with regard to the edges. In laying 
out similar forms, it is worth noting that one of the advantages of 
these forms is that when folded important information is shown on 
the part of the sheet which lies on the outside. It is for this reason 
that the dimensional data are given.—Editor. 
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made, the notations required may be ascertained by 
reference to this plate. It is also used during inspec- 
tion for reference to inlet or outlet sizes, velocities, etc. 


Plate 3 


This plate is for the purpose of tabulating the hot 
water used for the various fixtures using hot water 
during the entire day. 

After listing the number of each kind of fixture, fill 
in the gallons of hot water each kind would use per 
hour, and below the total gallons for all fixtures. 

From these totals the engineer is then able to appor- 
tion the amount of water that each kind of fixture 
would flow for each hour of the day. 

The total consumption for each hour is then summed 
up in the right-hand column and from these totals the 
engineer can readily observe the load peaks and select 
the proper size storage tank and heating element. 

This hot water load can then be figured on a basis 
of steam radiation for the total boiler load summation, 
as shown on Plate 4. 


Plate 4 


This plate is for the ready comparison of boilers, to 
determine the most suitable size and kind to be speci- 
fied, for each of the various makes considered. 

The total steam loads may be filled in and totaled at 
the top of this chart, giving the total boiler load. 

The engineer, after selecting as many boilers of the 
type and capacity as he desires, lists the information 





regarding each in its proper column; he is then able to 
select only those best adapted for this particular instal- 
lation. He is also able more readily to specify sizes 
that are comparable throughout. 

It also provides columns for listing the required 
chimney size for each boiler or battery of boilers, and 
in convenient form for ready reference. 


Plate 5 


Plate 5 is almost entirely for reference purposes, and 
has proved more convenient on inspection than re- 
ferring to the specifications. It is intended to cover 
the total list of equipment specified and required, and 
all the pertinent data applying to each piece. 

Any data which might be required and which are not 
shown may be more easily found in the specifications 


by the page number being noted under REMARKS. 
Plate 6 


This form is used in calculating the friction loss in a 
duct system. By listing the parts of run of duct, the 
friction loss for each particular part is easily calculated 
and a sum of the total part losses plus losses through 
fan, heaters, filters, etc., will give the total friction or 
static loss for that particular fan system. These totals 
are used in the calculation of speed and hp. of the fan, 
and should be tabulated under SP of Plate 5 for Fans. 

Other forms may be worked up to facilitate the work 
involved in the design of heating, ventilating, plumbing 
and electrical installations, but the six forms described 
have proved the most convenient. 





British Engineer Investigates Causes of Stuffiness 


Pror. LEONARD HILL, the highly regarded Brit- 
ish heating and ventilating engineer, is responsible for 
an interesting report on stuffiness as a result of experi- 
ments which he recently carried out at the London 
Light and Electrical Clinic. It has recently been sug- 
gested that central, or electrical, heating should be 
installed in new houses in the United Kingdom and the 
expense of chimneypieces saved. This suggestion ac- 
tually has been carried out in the case of a number of 
houses built by municipal councils. 

Professor Hill states that his experiments show that 
the stuffiness felt by many people in a closed room may 
be due to the character of the radiation. Carbon di- 
oxide excess, oxygen want, and crowd poison theories 
of stuffiness are obsolete, and the theory, popular 
in America, of ionized air acting as a kind of vitamin, 
has not been confirmed. 

“In my own case,” states Professor Hill, “and in 
that of more than 50% of others tested by me, an 
exposure of the skin to a source of long infra-red rays, 
such as a dull red electric heater, congests the mem- 
brane of the nose and tends to obstruct the airway 
and produce stuffy feelings. This is particularly the 
case with those subject to catarrhal conditions. The 





effect is a reflex nervous one and is set aside by cooling 
the skin with a fan or by proximation of a cold surface, 
and, notably, by short infra-red rays from a source of 
heat such as a glowing fire, a ‘beam’ radiant gas 
heater, or an incandescent lamp, if this is brought close 
enough. The unpleasant burning sensation produced 
on the skin by the rays of the electric fire is turned 
into a softer and more agreeable sensation by simul- 
taneous irradiation with one of these other sources. 

“The effects of the long infra-red rays do not happen 
if the skin is perspiring or wet with water, for a film 
of water or water vapor screens off these rays. Water 
vapor in the outside atmosphere screens off the long 
infra-red rays of the sun, while the long rays coming 
from sun-heated surfaces are mitigated in their effect 
by cool moving air, or on warm days by the perspira- 
tion. The differences in effect of the long and short 
infra-red rays appear to depend on the fact that the 
long rays are absorbed by the horny layer of the 
epidermis and warm the surface, while the short 
rays penetrating to deeper parts of the skin excite 
flushing and transudation. Those who are susceptible 
to the stuffy effects of long infra-red rays open the 
windows.” 
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~ Application of Electric Refrigerators 


to the Heating and Cooling 


of Houses 


By A. R. STEVENSON, JR.T 
F.H. FAUST{ and E. W. ROESSLERT 


Introduction 


Tue possibility of using a refrigerator as a heat 
pump to heat houses was first suggested by Lord 
Kelvin in 1852. 

By far the best paper on the subject is by T. G. N. 
Haldane, of Scotland. His paper is exceptionally inter- 
esting, because he describes in it an installation of a 
refrigerator in his own home for cooling the air in 
summer and heating it in winter. 

During this present winter, a large-size installation is 
being tried out by the Southern California Edison Com- 
pany in Los Angeles, Cal. Four 200 hp. synchronous 
motor-driven compressors have been installed to cool 
the building in summer, and are being used to heat the 
building in winter when the outdoor temperature is 
42°F. or higher. When the outdoor temperature goes 
below 42°, it is their intention to use electric resistance 
heaters. 

There is also in Los Angeles a company, called the 
Mechanical Heating Company, which has made an in- 
stallation of heat pump equipment in Tucson, Ariz., in 
a private home. 

It is not intended, in the present paper, to go deeply 
into the theory of refrigerating machines. Attention is 
simply called to the fact that a refrigerating machine is 
a heat pump. For example, in a large ice plant the 
input to the motor driving the ammonia compressor is 
about 43 kw-hr. for each ton of ice produced. The 
heat equivalent of 43 kw-hr. is 147,000 B.t.u. The 
amount of heat which must be removed from one ton 
of water at 32° to transform it into ice at 32°, is 288,000 
B.t.u. Thus, by an electrical input equivalent to only 
147,000 B.t.u., it is evident that at least 288,000 B.t.u. 
were extracted from the water at 32°. The coefficient 
of performances of this ice plant as a refrigerator is, 
therefore, at least 1.96. It is also unnecessary to tell 
refrigeration engineers that the heat given off in the 
condenser is approximately the sum of the heat ab- 
sorbed from the ice plus the heat equivalent of the 
input to the motor. The coefficient of performance of 
this ice plant used as a heater is therefore 2.96. In 


£ Abstracted by special permission from a paper presented before the 
twenty-seventh annual convention of the American Society of Refrig- 
erating Engineers, Cleveland, January 26-28, 1932. 

+ General Electric Company, Schenectady, N. Y. 


other words, the ice plant delivers almost three times 
as much heat to the condenser as the heat equivalent 
of the electric input to the motor. 

At first glance, this might look like perpetual motion, 
but the possibility of accomplishing this energy trans- 
fer of 288,000 B.t.u. with the expenditure of only 147,- 
000 B.t.u., is theoretically justifiable from Carnot’s Law 
of Thermodynamics, which was formulated about a 
century ago, in 1824. A refrigerator may be regarded 
as a reversed Carnot engine in which heat energy is 
absorbed at temperature (T,) and dissipated at tem- 
perature (T2), as a result of mechanical work done. 
The coefficient of performance of a perfect machine 


- would then be given by the formula: 


aa fy Refrigerating effect at T, 
‘ihe uy —— yy - 





Heat equivalent of work done 


In the above formula, (C) is known as Carnot’s co- 
efficient of performance, and the temperatures are ex- 
pressed in degrees absolute. A temperature difference 
is necessary for a transfer of heat, and in an ice plant 
the ammonia would have to be about 10° in order to 
rapidly freeze ice at 32°. The heat pumped out of the 
ice would probably be delivered to the surrounding air 
through a cooling tower which would very likely run at 
a temperature of about 110°. Then: 

T, = 10+ 460 = 470 

T. = 110 + 460 = 570 
Substituting these figures, the Carnot theoretical co- 
efficient of performance would be 


470 
= — = 47 

100 
It is thus seen that the ice plant which had a coeffi- 
cient of performance of 1.96—which, at first glance, 
looked impossible—was only half as efficient as a theo- 
retically perfect reversed heat engine would have been, 
operating between the same temperatures. 

The coefficient of performance as a heater is always 

one unit larger than the coefficient of performance as a 
refrigerator. 


An hydraulic analogy would be as follows: Con- 


sider a reservoir of water 50 ft. above the ground and . 


another reservoir of water 10 ft. below the level of 
the ground. A quantity of water at the ground level 
is required. If we allow water from the 50 ft. eleva- 
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tion to flow down directly, the only water received at 
the ground is that which came out of the 50 ft. reser- 
voir. This corresponds to the direct conversion of 
electricity to heat. If, however, we allow the water at 
the 50 ft. level to flow down through a perfect turbine 
waterwheel which is connected to a perfect pump, the 
power developed when | cu. ft. of water flows through 
the waterwheel from the 50 ft. level -will be sufficient 
to pump 5 cu. ft. of water up to the ground level from 
the lower reservoir 10 ft. below the ground. With this 
arrangement, for every cubic foot of water that flows 
from the principal reservoir, 6 cu. ft. of water are 
received at the ground level. 


Reasons for Slow Progress 


In view of the fact that the coefficient or ratio of 
performance of a refrigerating machine is always 
greater than one for heating, and may be theoretically 
as high as 8 for operation between 45° and 100°, why 
is it that this method of heating has not been in com- 
mercial use since it has been known and recognized 
ever since the days of Lord Kelvin? The following 
may be some of the principal reasons: 


1. No suitable refrigerating machine with the neces- 
sary characteristics of safety, quietness, lack of vibra- 
tion, freedom from service, and high efficiency, has 
been developed in sizes from 5 hp. to 25 hp. Machines 
of this size have been bulky and lacking in automatic 
features. 

2. The cost of electricity in most localities has been 
too high until recently to make this method of heating 
compare favorably with existing methods. Perhaps we 
have been somewhat blind to the economic possibilities 
already here with the gradual introduction of lower 
rates for electric ranges, hot water heaters, and domes- 
tic refrigerators. 


3. Very little has been known of the actual operating 
costs of a refrigerating heating system because of the 
special nature of the refrigerators and auxiliary equip- 
ment needed, and the careful study of climate require- 
ments which is required to predict their performance. 


4. Very little has been known of the first cost of 
equipment for heating and cooling electrically because 
of the special nature of the equipment, but it seems 
fairly certain that it will be considerably higher than 
the first cost of most of the conventional methods now 
in use. 

5. People have not yet been educated to the needs 
of air conditioning, including refrigeration. Until they 
demand cooling equipment, there is little or no advan- 
tage of supplying refrigerating equipment for heating 
only. 


Difficulties 


In most methods of heating houses, the efficiency of 
the heating devices is more or less independent of out- 
door temperature. More heat is required on cold days, 
but the efficiency of the source of heat is not impaired 
by the lower outdoor temperature, and, in many cases, 
is higher under these overload conditions than when the 





heating plant is only lightly loaded in milder weather. 

This is not the case, however, when the electric heat 
pump is used to pump heat into the house, if we use 
as a source of heat the outdoor air which is an obvious 
and universal source of low temperature heat that 
costs nothing except for the fan power required to blow 
it over the heat transfer surfaces. Of course, if there 
is a good supply of relatively warm water available, 
such as the ocean, a river, a lake, or an underground 
well, from which the heat pump can abstract heat at 
a temperature more or less independent of the outdoor 
temperature, this difficulty could be avoided. It is not 
likely, however, that cities would permit the use of 
their water supplies for this purpose and, therefore, in 
most cases the atmosphere would have to be used as a 
source of heat. 

It has been suggested that the latent heat of the 
water be extracted by freezing it. In Washington, 
D. C., the amount of ice formed during the winter in 
heating a 14,000 cu. ft. well-insulated house would be 
210 tons, or 7800 cu. ft., which would make a pile about 
half the size of the house. 

When the outdoor air is used as a source of heat, the 
size of the machine and the energy consumed in pump- 
ing the heat are both very dependent upon the tem- 
perature difference. Three difficulties are encountered: 

1. The capacity of the machine is reduced on the 
days when heat is most needed. Therefore, to take 
care of these overloads encountered during severe cold 
spells, the machine must be much larger in proportion. 

2. The efficiency, when carrying overloads during the 
coldest weather, is greatly reduced. 

3. When the transfer surfaces absorbing heat from 
out of doors are below the freezing point, frost will 
collect on them, impairing the transfer of heat. 

The first of these disadvantages—namely, that the 
machine has reduced capacity in cold weather—can be 
partially overcome in several ways: 


a. The compressor may be equipped with a multi- 
speed motor which can be run faster in cold weather to 
increase the capacity of the machine. 

b. It might be possible in mild weather, to store 
some heat either in large tanks of hot water or in the 
latent heat of change of state of some material which 
could be used to help heat the house in cold weather. 
This storage method could only be relied upon after a 
very thorough study of the weather, leading to a re- 
liable prediction as to the length and severity of the 
cold spells through which the heat storage must be 
used without being completely exhausted. 


c. An auxiliary form of heat might be supplied which 
would only be used in extreme weather. This might 
be coal, oil, gas, or electric resistance heaters. It is 
somewhat unlikely that the public utilities would be 
willing, even at high rates, to furnish either gas or 
electricity for this type of emergency heating, which 
would tend to create a bad peak load on their lines. 

The second objection—i.e., the low efficiency when 
carrying overloads—is not so serious as the first one. 
It may be stated conversely as an advantage—i.e., the 
efficiency is greatly improved in mild weather, whereas 
most other heating systems are very inefficient in mild 
weather. Thus, in a climate where cold spells are short 
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compared with long stretches of mild weather, the 
advantage of high efficiency during long continued mild 
weather might more than overbalance the decreased 
efficiency during cold spells of short duration. 

The third difficulty—namely, frosting of the heat 
transfer surfaces—would not be encountered when 
these surfaces are above freezing; at the other extreme, 
during very cold weather when the moisture content 
of the outdoor air is very low, there might not be much 
trouble due to frost. But in intermediate temperatures, 
when the transfer surfaces are just below the freezing 
point (particularly on foggy days near the critical tem- 
perature at which airplane wings collect ice), frost might 
form very rapidly. The use of a spray tower with 
brine instead of water would be one way of eliminating 
this problem of frost, but the brine would be gradually 
diluted. There are also several other methods, such 
as: intermittent defrosting, flexing the heat transfer 
surface to crack off the ice (Flake Ice), and so on. 


Operating Conditions 


It is thus seen that the design of electric heat pump 
apparatus for heating and cooling houses is very de- 
pendent upon operating conditions, and especially de- 
pendent upon the climate in which the apparatus is to 
be operated. 

In studying these requirements, it must be borne in 
mind that the chief advantage of this complicated and 
high-first-cost type of installation lies in the combina- 
tion of heating and cooling. In bringing out a high 
cost apparatus for this dual purpose, the other aspects 
of air conditioning should also be included. It, there- 
fore, seems wise, in the statement of this problem, to 
include a brief review of air conditioning and then a 
brief review of the climate in various parts of our 
country before attempting to specify the proper char- 
acteristics for a heat pump installation. 

In reviewing this subject, it is interesting to note 
the prediction of that great scientist, Dr. Charles 
Proteus Steinmetz, who in 1915 wrote as follows: 

“When heating is done electrically, if I want 70° in 
my home, I shall set the thermostat at 70 and the 
temperature will not rise above that point. This tem- 
perature will be maintained uniformly without regard 
to the temperature outside. 

“If it is very cold, electric heaters will hold the tem- 
perature at 70°. If it should be 90°, or 100° outside, 
the same electrical apparatus will cool the air inside. 
In this way, we shall have a uniform temperature in 
our homes throughout the year. 

“Besides temperature, we have to suffer from humid- 
ity, or from dryness of the air. This is especially true 
with the present-day furnace. With electric equipment, 
we shall be able to control this and have the humidity 
normal at all times. This electric equipment will have 
an absolutely automatic control of both temperature 
and humidity. 

“Ventilation doesn’t exist in the average home today. 
At present, we have to depend upon the windows and 
doorways, or we turn on an electric fan to blow the 
bad air out. When electricity is developed, we shall 
have apparatus that will destroy the bad air, bring 


fresh air into the home, and when the air outside is 
not sufficiently invigorating, automatically arrange a 
distribution of ozone. We shall constantly have good, 
fresh, pure air indoors.” 

The air conditioning with which the present paper is 
particularly concerned, is that of private homes. Al- 
ready, several methods have been developed commer- 
cially for automatically heating homes, but practically 
nothing has been done commercially to cool homes. 

In the study of air conditioning, we are mainly inter- 
ested in the dissipation of waste heat from the body 
and its automatic control. 

It is an interesting fact that the amount of heat 
dissipated by the average person is practically constant 
at 400 B.t.u. per hr. over a wide range of temperatures 
and humidities. Under normal conditions of tempera- 


‘ture and humidity heat is dissipated approximately in 


the following proportions: 


1. Radiation, conduction, and convection............ 73 % 
2. Evaporation of moisture from skin............... 14.5% 
3. Evaporation of moisture from lungs.............. 7.2% 
4. Warming of inspired air..................e2--00 3.5% 
5. Warming the food ingested...................... 1.8% 


When the temperature is raised to 86°, the radiation 
and conduction has beerf shown to drop from 76% to 
38%, and the heat dissipation by evaporation from the 
skin and lungs, to rise from,24% to 62%. Obviously, 
at approximately 100°, all the heat would have to be 
dissipated by evaporation. - 

The above data show that one cannot consider heat- 
ing and cooling without also considering humidity. 

It is important to note that conditions best suited 
for comfort in winter. may be, and usually are, not the 
best suited for comfort in-summer. The explanation 
may be found in the fact that the human body is better 
able to make adjustments for cold weather than for 
warm weather. In temperatures below zero, a fair 
degree of comfort may be obtained by insulating the 
body with sufficient clothing. In passing from the cold 
outside to a hot room, an adjustment is made by re- 
moving some of the clothes. In summer, only a limited 
adjustment may be made by adding or removing 
clothes. 

The general practice in winter seems to be to hold 
the house as accurately at 70° as possible, without any 
regard for humidity. If the humidity can be increased 
somewhat, it would probably be healthier to hold the 
house at 68°. In fact, Ellsworth Huntington, who has 
studied the effect of climate upon civilization, states 
that 63° is the optimum temperature with the humidity 
held as high as possible. Unless double windows are 
put on the house to prevent condensation of moisture, 
it is probably impossible to raise the humidity high 
enough to make one comfortable at 63°. In winter, 
an effective temperature of 65° is recommended by 
many air conditioning engineers. There is apparently 
no conclusive data with regard to the effect of humidity 
on health. It is admitted that the humidity in our 
steam-heated homes in winter is far too low, and it is ~ 
believed that a higher humidity would be beneficial. 
It would probably be wise to try to keep the humidity - 
as near 50% as possible without causing condensation 
on the window panes. Fig. 1 has been prepared, show- 
ing the values of per cent relative humidity which will 
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Fig. 1. Per cent relative humidity at 70° at which con- 
densation on windows begins 


cause condensation on window panes at various outdoor 
temperatures. These curves are based on still air con- 
ditions inside the window and a wind velocity of 10-15 
miles per hour outside. Increasing the air velocity 
inside the window would increase the glass temperature 
and permit higher humidities to be maintained. A 
velocity of only 175 ft. per min. inside a single glass 
window would permit a relative humidity of 24% at 
70° to be maintained on a 10° day, instead of 19%, as 
from the curves. This increased humidity would be 
attained, however, by an increased heat loss through 
the window of 12%. It is interesting to note that, since 
normal winter humidities run as low as 10% to 20%, 
practically no humidification may be accomplished in 
houses with single glass windows until outdoor tem- 
peratures reach 10% or above. 

At first thought, it might seem desirable in summer 
to cool the house to 70° or 75°, even during extreme 
90° to 100° weather. Experience has taught us, how- 
ever, that this imposes too much of a shock on the 
body in going into and out of the cooled room. In- 
stead, the indoor conditions should be balanced against 
outdoor conditions, and probably in no case should the 
temperature and humidity be lower than that shown 
in Table 1. 

Indications from the above table are that a constant 
value of moisture content of 69 grains per lb. of dry 
air is desirable. 

Having reviewed the optimum indoor conditions 
winter and summer, it now becomes necessary to in- 
vestigate what outdoor conditions will be encountered 
in various parts of the country. Figs. 2, 3, 4, and 5 
show the climate in various leading cities. 


Cooling the Whole House 


1. A 2% ton electrically-driven compression refriger- 
ating machine would have an input of about 4 kw. To 
run it one day would require 96 kw-hr., which at 2 
cents a kw-hr. would cost $1.92. Such a machine, in- 
stalled in the basement, would be cooled by air circula- 
tion from the outside and no water would be required. 

2. A gas-heated absorption machine of the same 
capacity would in 24 hr., consume 3000 cu. ft. of manu- 
factured gas (550 B.t.u. per cu. ft.), which at 75 cents 
per 1000 cu. ft. would cost $2.25. This machine would 









TABLE 1 

Graing 

Per cent Moisture 

Degrees Dry Wet Effective relative per Jb. 

outside bulb bulb temperature humidity dry air 
95 80.0 65.2 73.4 45.0 69.0 
90 78.0 64.5 72.2 47.5 69.0 
85 76.5 64.0 71.1 50.0 69.0 
80 75.0 63.5 70.2 52.5 69.0 
75 73.5 63.0 69.3 56.0 69.0 
70 72.0 62.5 68.2 60.0 69.0 


probably be water cooled and would consume about 
14,000 gal. of water per day. Water, in Washington, 
D. C., costs 6 cents! per 100 cu. ft.; therefore, the cost 
of water for a day would be $1.15, and the total cost, 
including the water, would be $3.40. 

In Charleston, S. C., the water costs 17 cents per 
100 cu. ft., and the cost of water, instead of being $1.15, 
would be $3.20, making a total of $5.45. 

If it were attempted to make this gas-heated absorp- 
tion machine air cooled, although the cost of water 
would be saved, the cost of gas would probably be 
increased’ about 60% which, plus the cost of running 
condenser and absorber fans, would bring the total cost 
up to about $4. 

The above figures would tend to show that the elec- 
tric system has some advantage from the standpoint 
of operating costs over the gas system for cooling. 


Heating the Whole House 


At 75 cents per 1000 cu. ft., gas is a slightly cheaper 
form of heat than the electric heat pump at 2 cents 
per kw-hr. The following table shows some calcula- 


1 The water cost in Washington has gone up since these figures 
were made. 
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Fig. 2. 31-Year Monthly Temperatures 


AAA—Maximum ever recorded during ‘month 

BBB—Mean (CCC) plus one-half average daily variation 
CCC-—31l-year mean temperature 

DDD—Mean (CCC) minus one-half average daily variation 
EEE—Minimum ever recorded during month 
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tions which have been made, using the climate curves 
shown in Figs. 2, 3, 4, and 5, and a degree day chart. 


TABLE 2 


CoMPARATIVE Costs OF HEATING AND CooLine A 14,000 Cu. Fr. 
WELL-INSULATED HOUSE WITH AN ELEcTRIC HEAT PUMP AND 


WITH GAS 
. Washington, Charleston, Los Angeles, New Orieans 
City D.C. S.C. Cal. La. 

Heating, Dollars Per Yr. 
Heat pump ........$232 $ 84. $ 71. $ 48. 
Gas burner ....... 199. Te. 66. 46. 
Cooling, Dollars Per Yr. 
Heat pump ....... 25. 52. 21. 56. 
Gas-heated absorp- 

tion machine ... 41. 142. 44. 98. 
Heating and Cooling, 

Dollars Per Yr. 

Electric heat pump 257. 136. 92. 104. 
Gas burner and ab- 

sorption machine 240. 219. 110. 144. 


Note that in the climate of Washington, D. C., the 
gas equipment the year round costs 6% less than the 
electric equipment; but as one goes farther south, the 
year round operating cost of the electric equipment is 
much lower than that of the gas equipment. Here 
again, it should be particularly noted that the electric 
equipment runs solely on electricity, whereas the gas 
equipment in summer consumes a large amount of 
water, the cost of which is included in the table. 

In studying the cooling requirements, we have as- 
sumed a 2!4 ton capacity machine. In Washington, 
D. C., we need a machine of double this capacity to 
carry the heating load on the peak days. This could 
be accomplished by designing the machine with a two- 
speed motor to take care of these overload conditions. 

Under “Electric Heating,” our estimates also include 
the cost of running fans to circulate the air of the 
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Fig. 3. 31-Year Monthly Temperatures 


AAA—Maximum ever recorded during month 

BBB—Mean (CCC) plus one-half average daily variation 
CCC—31-year mean temperature 

DDD—Mean (CCC) minus one-half average daily variation 
EEE—Minimum ever recorded during month 
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Fig. 4. 31-Year Monthly Temperatures 


AAA—Maximum ever recorded during month 

BBB—Mean (CCC) plus one-half average daily variation 
CCC—3l-year mean temperature 

DDD—Mean (CCC) minus one-half average daily variation 
EEE—Minimum ever recorded during month 


house, using a 100° source of heat; whereas in the cost 
of heating with gas, it has been assumed that the source 
of heat would be at a sufficiently high temperature so 
that no fans would be required except for cooling. 

In computing the figures, the thermal leakage for 
heating was estimated to be 1044 B.t.u. per hr. per 
°F., and for cooling, because of dehumidification and 
probable air leakage, at 1.85 times this. 

The heating requirements were figured from the 
degree day chart. 

The cooling requirements were first figured on the 
basis of cooling to 70° from the average temperature 
plus one-half the average daily variation in temperature 
for one half the time, and then modified as follows: 
Cooling for comfort does not require cooling to 70°. 
From the recommended indoor temperatures for dif- 
ferent outdoor temperatures in Table 1, the cooling 
should be about 60% of the difference between the 
outdoor temperature and 70°. Probably 50% instead 
of 60% would be ample. Therefore, the figure used in 
preparing Table 2 was taken as one-half the refrigera- 
tion required to hold 70°. Under this assumption, 
even in the warmest parts of the United States, a re- 
frigerating machine large enough to heat a house would 
be large enough to cool it. 

The least severe heating condition in the United 
States is at Key West, Fla., where the lowest outdoor 
temperature recorded is 40°. To heat a well-insulated 
14,000 cu. ft. house at such a time would require 31,400 
B.t.u. per hr. To cool this house on a 95° day to 80° 
would require 29,000 B.t.u. As the heat pump when. 
cooling would work with an evaporator temperature 
of about 45°, and of 20° or so when heating, its ca- 
pacity as a cooler should be quite adequate. 
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Fig. 5. 31-Year Monthly Temperatures 






AAA—Maximum ever recorded during month 

BBB—Mean (CCC) plus one-half average daily variation 
CCC—31-year mean temperature ; 

DDD—Mean (CCC) minus one-half average daily variation 
EEE—-Minimum ever recorded during month 


The cost of operation, as given in Table 2, allows 
1000 watts for the power requirements of the two fans 
and the pump which are necessary. About 2000 B.t.u. 
are liberated in the house by these auxiliaries. This is 
credited to the heating output, and deducted from the 
cooling output. 

The actual efficiency of the heat pump is not ex- 
pected to be very high. On a 20° day, for example, 
the estimated coefficient of performance of the pump 
as a heater is 2.7. The desired temperature to which 
the heat is to be pumped is 70°, and, from the Carnot 
cycle, the theoretical coefficient of performance as a 
heater should be 10.6. The heat pump which we have 
assumed is, therefore, only 25% as efficient as a 
theoretically perfect one. A considerable proportion of 
this loss occurs in the heat exchangers and the auxili- 
aries, and the relative efficiency of the heat pump 
itself is about 50%. 

When electric heat pumps for heating houses are 
being developed, the following suggestions might be 
borne in mind: The vapor compression system is 
considered the most desirable and has been used as the 
basis of our calculations. It is more efficient than the 
use of air or other perfect gases as refrigerants, al- 
though these latter have an advantage from the stand- 
point of safety. The absorption system requires heat 
rather than mechanical work as a source of energy. and 
the coefficient of performance would be very low if an 
electrically-heated absorption machine were used. 
Table 3, based on data taken from Kent’s Mechanical 
Engineers’ Handbook, shows the performance of large 


vapor compression, dense air, and absorption ma- 
chines. 


TABLE 3. 


water 
Ammonia air absorption 
ice plant machine system 
Evaporator, °F. ...........: ~—i — 82° 0 
Condenser, °F. ..........+. 84.5° 62° 91 
Theoretical Q/I ............. 4.76 2.62+ 5.05 
Lb. steam per hr. per ton 
refrigeration..............+. 32.8 
Refrigeration, B.t.u. per 1 hp., 
steam cylinder ............ 6090 1554 
yore) are 2.39 0.611 0.381 
Efficiency, % by Carnot...... 50.3% 23.3%+ 7.55 %t 


+ Based on temperatures as given of air entering and leaving expan- 
sion cylinder. Actually the effective cooling temperature is higher and 
the theoretical Q/I is greater. 


& Based on electric heating of generator. 


Heating Distribution System 


The low temperature at which the heat pump must 
deliver this heat will require radical departures from 
the ordinary heating system. Radiators of the ordi- 
nary type would be very large, as shown by the fol- 
lowing calculation. The heat emission of the ordinary 
cast iron radiator varies as the 1.3 power of the tem- 
perature difference between the room and the heating 
fluid. With 100° water instead of 215° steam in a 70° 
room, the ratio of outputs would be 


His (215-70) 





= 0.129 


Therefore, 1/0.129 or 7.75 times as large a radiator 
would be required as if steam were used. 

Radiators would also have to be fitted with drip pans 
to carry away the moisture condensed from the air 
when used for cooling in the summer. Unless placed 
near the ceiling, they would tend to form a blanket of 
cold air over the floor without lowering the temper- 
ature at the breathing level. 

If fan-equipped radiators or unit heaters were used, 
the size would be considerably reduced and the tem- 
perature distribution in the rooms improved. In this 
system, hot water would be circulated for heating in 
winter and cold water for cooling in summer. Steam 
at high vacuum would probably not be used for heat- 
ing, as means for water circulation for cooling would 
already be available, and due to trouble from air leak- 
ing into the radiators it would be difficult to run a 
vacuum system at the low temperature required for 
efficiency. 

A central warm-air system with fan circulation would 
allow air conditioning to be done in one central unit. 
A circulation of about four times that of the ordinary 
gravity warm-air system would be necessary in order 
to keep the temperature of the air heater down to 100°, 
even in a well-insulated house. Since fan circulation 
will permit of two to three times the air velocity in the 
ducts, the duct work will not be more than twice the 
normal size, and this appears quite feasible. 

Panel warming has recently attracted much atten- 
tion, and is an ideal way of heating with low temper- 
ature heat. It would probably not'be entirely satisfac- 
tory for cooling, as moisture might condense on the 
walls or ceiling. It might very well be used as an 
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auxiliary heating means in connection with a central 
warm-air system in order to keep down the size of 
ducts, and would not be used for cooling at all. 

We are not attempting, in this paper, to say what 
the first cost of electric heat pump apparatus would be. 
The cost of apparatus depends so much on the stage of 
development and the quantities produced. All new de- 
vices come on the market at relatively high prices, and 
then the prices come down as the field is developed. 
The prospect of heating houses with heat pumps does 
not look very attractive economically in the northern 
part of the country where the temperature differences 
are high. 

In the southern half of the country, however, Table 
2 would seem to indicate that, neglecting the first cost 
of installation, from an operating cost standpoint alone, 
wherever a 2-cent electric rate is available, the electric 
heating and cooling of houses is practical. The real 
advantage in the use of a refrigerating machine comes 
in the cooling, which cannot be accomplished in any 
other way. The public must be sold on the need for 
cooling before it will consider the installation of re- 
frigerating machines in its houses. Having sold a cool- 
ing equipment, it would be possible to then call atten- 
tion to the fact that, in the southern part of the country, 
this same cooling equipment could be used to heat the 
house in winter if proper arrangements were made. 

The efforts of refrigerating engineers should. there- 
fore, be concentrated in the near future on the develop- 
ment of refrigerating apparatus for cooling houses. 


APPENDIX 


Performance of Gas-Heated 
Absorption Machine 


The absorption machine combines a heat engine and 
a refrigerating compressor in one unit. The heat engine 
. . "Fr ai » 
part has a theoretical efficiency = = 
T; = generator temperature 
Ts = absorber temperature 
The overall coefficient of performance of the absorp- 


tion machine, therefore, should be 
Q __ refrigeration T,—T. ul a 


= == = x - 
I heat input ¥, T,—T;’ 














Relatively little data on absorption machines is avail- 
able. It is stated that 13 lb. of steam per hr. at 20 Ib. 
pressure and 6 gal. of cooling water per min. are re- 
quired per ton of refrigeration, with 15° brine and 
85° cooling water. 

Assuming the temperatures in the machine to be: 


Generator — 220° 

Condenser and absorber —- 100° 

Evaporator — 10° 

the theoretical coefficient of performance is 
220 — 100 460 + 10 
460 + 220 100 — 10 





= 0.922 


The heat required theoretically per ton refrigeration 
is therefore, 


12,000 
0.922 





= 13,000 B.t.u. per hr. 









Actually 33 x 962 = 31,800 B.t.u. per hr. are required, 
so that the efficiency is actually 


ee il 9% 
—_— 
Assuming that the same efficiency will apply to ma- 
chines with a 35° evaporator, the coefficient of per- 
formance will be 





& ., S22 y= ae 
I 100 —35 “* 460 + 220 
and 
1.34 X 0.409 — 0.55 actual. 

Therefore, 

1000 

—— = 1820 Bt.u.’s 

0.55 


of heat will have to be supplied per 1000 B.t.u. refrig- 

eration. If this heat is supplied by burning manufac- 

tured gas of 550 B.t.u. per cu. ft., costing 75 cents per 

1000 cu. ft. in a gas burner of 79% efficiency, the cost 

of the heat per 1,000,000 B.t.u. refrigeration will be 
1,000,000 75 


1.82 < > 4 = $3.15 per 1,000,000 B.t.u. 
550 X 0.79 1000 refrigeration 





- 


Water Consumption 


Six gallons per minute per ton refrigeration are re- 
quired with 85° water, corresponding to a water con- 
sumption of 4,000 cu. ft. per 1,000,000 B.t.u. refrigera- 
tion. If the water leaves the machine at 95°, less water 
can be used if the inlet water temperature is lower. 
The following table shows the effect of this on the water 
cost: 


Water used 
Weighted cu. ft. per Water cost 
average 1,000,000 Cost per 1,000,000 
summer B.t.u. per 100 B.t.u. 
Temp. °F, Refrigeration cu. ft. refrigeration 
Washington, D.C. 75.6 2060 $0. 06 $1.24 
Charleston, S. C.. 80 2570 0. 17 4.36 
Los Angeles, Cal... 71.5 1700 0. 12 2.04 
New Orleans, La.. 77.5 2280 0.075 1.71 


Air Cooled Absorption Machine 


If water were not used, the temperatures of absorber 
and condenser would be increased. Assuming that 120° 
instead of 100° were used, the theoretical coefficient of 
performance would be 

460 + 35 
120 — 35 


220 — 120 
460 + 220 





= 0.857 


Therefore, compared with the water cooled machine, 
1.34 


= 1.56 
0.857 


times as much heat would be required. The cost of 
heat per 1,000,000 B.t.u. refrigeration would be $4.92, 
and in addition a fan for condenser and absorber would 
use, assuming 1% kw. is needed for a 2% ton machine, 
1,000,000 1 
———_———— < — = 167 kw-br., 
2.5 X 12,000 2 
which at 3 cents per kw-hr. would cost 50 cents and 
raise the cost to $5.42 per 1,000,000 B.t.u. refrigeration. 
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Baffling Heating Boilers 






By W. F. SCHAPHORST 

















Fig. 1. Baffling of horizontal water tube boilers as done 
twenty years ago. 















































Fig. 2. The use of plastic material permitted improved 
baffling over that shown in Fig. 1. 
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Fig. 3. Horizontal baffling resulted in considerable 
ineffective surface. 






1 art of boiler baffling has advanced remarkably 
in recent years, especially that of baffling water tube 
boilers. 

More fuel is wasted yearly because of incorrect baf- 
fling of boilers than is generally realized. Most heat- 
ing engineers are vaguely aware of a sort of relation- 
ship existing between baffle walls and combustion effi- 
ciency, but that is about all. Comparatively little has 
been written on the subject as yet. It is quite possible 
that you have never seen a book on combustion which 
included a discussion of boiler baffling and the relation 
of proper baffling to efficient combustion. Important 
sounding and authoritative looking books on combus- 
tion are published from time to time. Two such books 
were published in 1930. Before seeing the books I 
wrote to the authors and publishers and asked: “Does 
your book on combustion include a discussion of boiler 
baffle walls? I am interested particularly in boiler 
baffle walls and their relationship to efficient combus- 
tion.” One of the authors admitted that in his book 
nothing is said about boiler baffle walls. He almost 
apologized for omitting such reference. The second 
author did not reply. Both publishers answered in the 
negative. Engineering journals occasionally touch on 
this subject, but not thoroughly. Writers either take 
it for granted that boiler operators know all about the 
theory and practice of boiler baffling, or, they pur- 
posely sidestep the subject because they themselves 
are not acquainted with it. Books on heating and 
ventilation, official and otherwise, ignore the matter. 

Let me, therefore, try to explain in as clear and 
simple a manner as I can, by means of sketches, why 
correct baffling increases boiler efficiency and saves 
fuel. 

Twenty years ago horizontal water tube boilers were 
baffled as shown in Fig. 1. The ordinary flame plate 
type of baffling was used. The shaded areas indicate 
tube surface that was not effective. The correct method 
of baffling the same boiler with practically all of the 
tube surface effective is shown in Fig. 2. 

A study of Fig. 1 shows that the first pass was larger 
in volume than the second pass which, so far as it 
went, was correct in design, because the gases leaving 
the grates are at maximum temperature and, conse- 
quently, they occupy maximum volume. During the 
process of passing through the bank of boiler tubes, 
the temperature of the gas drops and simultaneously 
the volume of gas reduces. Consequently, the second 
pass should not be as large in volume as the first pass. 
For the same reason the third pass should not be as 
large in volume as the second pass. In these respects, 
Fig. 1 is roughly all right but it is not correct like Fig. 
2. Twenty and thirty years ago boiler designers had 
other things to think about which to them were more 
important than boiler baffling. Safety was the big 
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thought then. In fact the early water tube boiler 


manufacturers. commonly included safety in their 


names. 
In the early days bricks were moulded to fit into the 


spaces between the tubes, but of course the bricks were 
more or less loose and there was considerable leakage 
of gas. About fifteen years ago plastic was introduced 
for boiler baffling permitting the sloping construction 
shown in Figs. 2, 4, and 6. This angular or tapered 
baffling is now used all over the world by the large 
boiler manufacturers. The shaded areas, Fig. 1, show 
what some engineers call “dead regions” and show 
clearly why sloping baffle walls have been universally 
adopted. The unshaded area shows how the gas de- 
creases in volume as it passes through the boiler. In 
other words, properly designed angular baffling gives 
a uniform gas velocity during the entire travel of the 
gases through the boiler. When the gases are hottest 
(in the furnace) they occupy a greater volume than 
they do after they have been cooled by passing through 
the boiler. That is why greater volume is required in 
the first pass than in the last pass. It is obvious that 
as the gases progress through the boiler and become 
cooler there is a gradual reduction in volume. There- 
fore, by tapering the passage as is the accepted prac- 
tice today the reduction in volume is cared for. Con- 
stant gas velocity is maintained throughout. Every 
square foot of tube surface is effective, as it should be. 

Next let us consider the horizontal water tube boiler 
equipped with horizontal baffles, Fig. 3. Approximately 
25% of the tube surface is ineffective, as shown by the 
shaded sections. The efficiency of this type of boiler 
is obviously increased by the use of modern tapered 
cross baffles as shown in Fig. 4. Leading manufac- 
turers of horizontal water tube boilers now concede 
that cross baffling is superior to horizontal baffling. 
The fact that horizontal baffling has been abandonéd 
surely is proof that it was inferior to the cross baffling 
illustrated in Figs. 2 and 4. 

Vertical boilers also can be improved. Fig. 5 shows 
a Stirling type boiler equipped with old-fashioned tile 
baffles. Compare it with Fig. 6 which shows modern 
cross baffle construction. The direction of the flow of 
gases is changed from parallel to cross flow which gives 
materially increased efficiency for the same reason that 
cross flow in horizontal water tube boilers is more effi- 
cient than parallel flow. Parallel flow has not yet been 
abandoned by manufacturers of all vertical type water 
tube boilers but it is probable that the cross flow 
method pictured in Fig. 6 will eventually supersede the 
old method. Higher efficiency and less draft drop will 
compel its adoption. 

Nothing has been said as yet about combustion. We 
have been studying the arrangement of the baffles in 
the tube bank only. First comes the volume of the 
furnace. All combustion experts agree that for com- 
plete combustion ample furnace volume is required. It 
is poor economy to attempt to burn fuel thoroughly in 
a small furnace. Besides, by using a sufficiently large 
volume the gas velocity leaving the furnace will be low 
enough to eliminate slag troubles from tubes. Proper 
baffling, therefore, assists in curing slag troubles. 
When combustion is complete and when the gas velocity 
is not high, slag is not carried along with the gases. 
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Fig. 4. Modern tapered cross baffles in a horizontal 
water tube boiler. 









































Fig. 5. Stirling type boiler with old-fashioned tile baffles. 
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Fig. 6. Stirling type boiler with modern cross 
baffle construction. 
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Fig. 7. A fuel-saving baffle for bent water tube boilers. 


Slag troubles occur when combustion is incomplete 
before the gases enter the first row of tubes and where 
gas velocity is too high. By properly arranging the 
baffles and providing ample furnace volume slag is left 
behind on the grates where it belongs. 

Another modern type of bent water tube boiler is 
shown in Fig. 7. The baffling is arranged in such a 
way that most of the gas flow is across the tubes and 
not parallel with them. Notice the large furnace vol- 
ume. This sketch is of an actual installation—a mod- 
ernized water tube boiler. It is a fuel-saving design. 

Some boiler operators seem to believe that modern 
baffle walls are applicable only to new boilers. They 
think that their present boilers are too old to be mod- 
ernized. There is no reason why an old boiler when 
properly baffled and cleaned should not be as efficient 
as a new boiler. Even a new boiler, unless it is prop- 
erly baffled and cleaned, may be less efficient than an 
old boiler which is clean and properly baffled. Old 
boilers can often be made better than new by modern- 
izing them along the lines shown in this article. 

Fig. 8 is an actual example of a modernized horizon- 
tal water tube boiler. There was at one time a bridge 
wall under this boiler. The bridge wall was removed 
and the baffling was arranged as shown, thereby creat- 
ing a furnace of ample volume, eliminating slag and 
soot troubles, improving combustion, and increasing 
the efficiency of the boiler. Much fuel is saved. 

Soot troubles can also be eliminated by proper baf- 
fling. Soot is evidence of incomplete combustion. A 
furnace of ample volume will give little soot trouble. 
Soot and slag generally go hand in hand. The same is 
true of ash. In a properly designed furnace with re- 
duced gas velocity most of the ash is left behind in the 
furnace and is not carried along to settle on the tubes. 

Another interesting instance of a modernized hori- 
zontal water tube boiler is shown in Fig. 9. There 
formerly was a bridge wall closer to the front which 
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Fig. 8. Baffling in a modernized horizontal water 
tube boiler. 


was removed and a new one installed farther back as 
shown in this drawing. The change resulted in having 
a furnace of large volume, with elimination of slag, 
soot, and ash troubles, correct gas velocity throughout 
the boiler, and higher boiler efficiency. 

Let us study the construction of the baffle walls 
themselves. What is the best design? What material 
is best? In order to maintain maximum efficiency it 
is necessary to install baffle walls that will always func- 
tion correctly. In other words, they must never leak, 
crack, or break. ‘They should be as durable as the 
boiler itself. To be perfectly tight only when new is 
not enough. A baffle wall must be tight throughout 
its entire life. 

Based on these principles the flexible baffle wall has 
been developed—a baffle wall which yields with the ex- 
pansion and contraction of the boiler tubes without per- 
mitting the leakage of valuable hot gas. The plastic 

















































Fig. 9. Another example of a modernized horizontal 
water tube boiler. 
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wall 1s separated into layers, thereby providing joints 
so that the baffle wall can expand and contract along 
with the expansion and contraction of the boiler itself. 

The length of time in which a gas tight flexible baf- 
fle wall will pay for itself can be estimated in this way: 
Multiply the number of tons of coal burned in the 
furnace per year by the cost of coal per ton in dollars, 
multiply that by 0.03 which gives the annual saving in 
dollars. Divide this figure by the cost of the baffle and 
the result is the annual percentage on the investment. 


Thus, if 3000 tons of coal are burned per year, if the 
cost of coal is $4 per ton and the cost of the baffle is 
$800, it will be found that this baffle will pay for itself 
in a little more than two years. 

The above principles are not applicable to water 
tube boilers alone. They are applicable to all flame 
boilers whether with tube, fire tube, cast iron, sheet 
metal, or what not. They should be given more con- 
sideration in the future by heating engineers than they 
have received in the past. 





Heating and Air Conditioning for Homes Outlined 


in Conference Reports 


"Ts President’s Conference on Home Building and 
Home Ownership was the occasion for the formation 
of several committees each of which reported on a 
phase of the subject. Among the reports of interest 
were those of the committees on fundamental equip- 
ment; on reconditioning, remodeling and modernizing; 
and on technological developments. All are available 
in tentative form. 

On the whole, the material presented in the tenta- 
tive report on equipment is comprehensive. It covers 
many points of interest to the prospective home-owner 
or builder. The subject is discussed more frankly than 
is usually the case in such papers. Some of the state- 
ments are doubtless opinionated, and ranges and round 
numbers are necessarily used. 

As it may be presumed that the three committees 
worked independently, it is interesting to note how 
they handled certain items which each discussed. One 
of those is the subject of humidity. 

Says the report on equipment: “Air at 20°, when 
warmed to a comfortable room temperature, is very 
dry, and absorbs moisture from every available source, 
such as household furnishings or human skin. There 
is a fairly widespread feeling among competent physi- 
cians, supported by a certain amount of physiological 
evidence, that alternate exposure to dry warm air in- 
doors. and cold wet air outdoors predisposes one to- 
wards colds. The arguments in favor of humidi- 
fication are, therefore, the prevention of damage to 
household furnishings and the possible reduction in the 
likelihood of catching cold. Of the two, the former is 
indisputable, while the second is debatable. 

“Humidification permits the use of lower indoor 
temperatures than would otherwise be acceptable. 
From this it should not be inferred that fuel economy 
results from humidification, as the opposite is true. Sup- 
pose we have a relative humidity of 60%, and an out- 
door temperature of 20°. By the time this air has 
been heated to make the room comfortable at about 
74°, it will have been dried so much that the relative 
humidity will be only 9%. By increasing the relative 
humidity to 50%, we need only a 69%° temperature 
to get comparable warmth and comfort, but the heat 
required to evaporate the water practically offsets that 


gained by reducing the indoor temperature, and in 
most cases no actual saving in fuel consumption re- 
sults.” 

The report on reconditioning, remodeling and mod- 
ernizing states: “It is established that proper humidity 
or moisture in the air, as well as its temperature and 
movement, have a bearing on family comfort and 
health. Infant illnesses, colds, and other respiratory 
ailments are aggravated where the air is either exces- 
sively damp or dry. Some moisture is necessary to 
prevent the drying out and opening of joints or cracks 
in furniture, woodwork, and floors; but extreme mois- 


-ture, equivalent to dampness, is undesirable.” 


Following is the statement contained in the report 
on technological developments: “The low humidity of 
the air in American homes has been condemned as 
detrimental to the membranes of the nose and throat 
and as a cause of rapid deterioration of the furniture 
in the house. It may be that methods should be de- 
veloped for maintaining a humidity throughout the 
year which is satisfactory. There is no doubt that the 
low humidity in most houses during the winter is 
detrimental to wood furniture.’ Its effect upon the 
comfort of the occupants is not very noticeable. There 
is no conclusive evidence that it is detrimental to 
health. The maximum increase in humidity which can 
be effected without having moisture condense on the 
windows and walls is about 20%. If it is found de- 
sirable, the humidity could be increased up to this 
amount. If an air temperature of 70° is considered 
comfortable under present conditions, a temperature 
of 68° would be comfortable if the humidity was in- 
creased 20%. ‘The fuel required to evaporate the water 
for humidifying would greatly exceed that required to 
increase the air temperature from 68° to 70°, so that 
no saving in fuel would result. At present there is no 
practical way to increase the humidity in winter ap- 
preciably except in some heating equipments which 
are not widely used.” 

The divergence in the opinions of the members of 
the three committees is evident. It is not an occasion 
for surprise that this is true, though. It merely illus- | 
trates that different experts put different interpretations 
on the facts available. 
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D. A. Bolen & Son, Architect 


Fig. 1. Indianapolis Public School No. 56 






C. R. Ammerman, Consulting Engineer 


Heating and Ventilation 
of a Small Modern School 


By TELFORD R. DAVIST 


\ \ ITH the completion of Public School No. 56 this 
last September, the Indianapolis School Board, which 
is composed of officials selected for their business and 
administrative abilities, assisted by a capable business 
manager, has introduced a new era of well-planned 
schools and more efficient mechanical equipment. 

Ventilation of schools has always been a subject 
over which there has been much controversy. Indiana 
school trustees and the larger city school boards have 
been somewhat undecided as to what methods of heat- 
ing and ventilating should be adopted. ‘They have 
looked at this question from various angles; namely, 
economy, adherence to state health codes, and sim- 
plicity of operation. 

However, good judgment was not always exercised 
and systems and equipment have been installed in 
Indiana schools that complied with plans but not with 
codes. 

Public School No. 56 is a gem of compactness and 
efficiency. It is constructed of buff-coarse brick, and 
consists of twelve classrooms, a large auditorium and 
boys’ and girls’ toilet rooms. The boiler room, fan 
room, janitor’s quarters and coal bunkers occupy the 
basement. 


+ Of the staff of Charles R. Ammerman, Consulting Engineer, 
Indianapolis. 


The split system was adopted for this building along 
with full humidifying and air washing facilities. 

Air washing and humidifying is accomplished by the 
usual set-up of sprays and plates with provisions for 
flooding the plates independently of the sprays. This 
operation is controlled by two hygrostats located be- 
tween the retempering coils and the last row of re- 
heaters. Fig. 4 shows the exterior of the washer equip- 
ment. 

When the plant was put in operation early this last 
fall some little temperature depression was obtained, 
as no steam was being supplied to the spray water 
heater. This was accompanied by a slight rise in 
humidity, which was not objectionable. As a conse- 
quence, it was found possible to continue school ses- 
sions in this byilding while practically all other schools 
were forced to close on account of the abnormally warm 
weather. 

The main supply fan of 20,000 c.f.m. capacity draws 
air down from the roof head and thence through tem- 
pering coils, humidifier, washer and retempering coils. 
Each separate room duct receives its supply of air from 
a concrete double floored plenum chamber, where a 
mixing damper insures the correct temperatures of air 
for each room, controlled by their individual thermo- 
stats. As this air supplies ventilation demands only, 
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Fig. 2. General arrangement of boiler rcom apparatus 


each room is provided with a direct radiator of the flat 
wall type, which was designed to extend the full width 
of the window bays. These radiators are controlled 
by a separate thermostat placed adjacent to the air 
stat. 

Each classroom is provided with two vents for the 
egress of vitiated air, one at the side wall near the floor 
and the other overhead in a wardrobe at the rear of the 
classroom. This wardrobe vent serves a dual purpose 
—a sanitary scavenger of clothing odors, and a part of 
the general ventilation scheme. All classroom vents 
lead up to a well-sealed roof exhaust chamber of con- 
crete and tile construction. Two 54-in. diameter cop- 
per ventilators exhaust this space to atmosphere. Pro- 
visions are made for recirculation of all air for quick 


Fig. 3. View of the boiler 

room looking down at boilers 

and stokers from the coaling 
platform level 
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and economical heating-up. To insure that the system 
is not recirculating but that outside air is being drawn 
in during school sessions, a gauge was installed in the 
principal’s office as a tell-tale indicator. 

Toilet rooms are ventilated by drawing air through 
the utility space directly behind the fixtures. Ducts 
collecting these spaces were hung at the basement ceil- 
ing which is directly below these rooms. The fan for 
exhausting is located on a platform suspended from the 
basement ceiling. F 

The arrangement of the boiler room is unique, in 
that its compactness above has dictated its efficient 
arrangement. 

Boilers, stokers, pumps, compressors, and auxiliary 
equipment are installed on the basement floor level, 
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Fig. 4. Air washer and hu- 

midifier installed in Indianap- 

olis Public School No. 56, the 

second such installation in- 

stalled in the local schools 
since 1919 


while at a height of 7 ft.. above this level a stoking 
floor extends out from the coal bunkers. Hopper ex- 
tensions from the two stokers meet the edge of the 
upper level, allowing coal to be dumped from wide 
mouth wheel barrows directly into the hoppers. The 
hopper extensions were constructed of light but strong 
materials to permit easy removal when it becomes 





necessary to clean the front boiler tubes. Fig. 2 shows 
an elevation of the stoking floor and hopper extensions. 
Fig. 3 is a view looking down on the stoker floor and 
hoppers. 

The total cost of construction was $114,045, of which 
$34,414 was used for mechanical equipment including 
heating, ventilating, plumbing and electric wiring. 





Gas Heating in the Southwest 


By E. C. WHITCOMBt 


— section of the country has its individual 
problems in house-heating. It is doubtful, though, if 
any district presents a greater diversification than that 
of the southwest. The scarcity of basements is, of 
course, an obstacle, and with this too, often goes the 
lack of adequate flues and, in some cases, their com- 
plete absence. These constructional obstacles, coupled 
with an extremely wide fluctuation of temperatures, 
plus the lack of general acceptance of central heating, 
are only a few of the many difficulties confronting the 
house-heating engineer and his sales force. 

It will require time, probably more than’ most of us 
realize, to bring central heating to the prominence it 
rightfully should have. Because we live in a district 
~ £ Abstracted from a paper presented before the Second Southwest 


Regional Gas Sales Conference, Hot Springs, Ark. 
~ Lone Star Gas Co., Fort Worth, Tex. 


that enjoys a fairly high average yearly temperature 
is no reason we should suffer or lose the convenience 
of using the entire house when subnormal tempera- 
tures prevail, for we do encounter them. When 
this happens, it is surprising the number of homes 
affected and the semi-hibernating conditions which 
prevail until warmer weather returns. 


It is a big job we must undertake, so let us look at 
things for a moment, as they now exist. Central heat- 
ing is confined to the higher priced homes. Can we be 
content with this? I do not think so, for these homes 
represent a small percentage of our true potential. 
The great majority of our customers live in homes of 
seven rooms or less, and most of them are of single- 
story construction with absence of basements prevail- 
ing. Heating conditions in this average home are far 
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from comfortable. Space heaters are generally used, 
and frequently one encounters a heater with 20,000 
B.t.u. input struggling away to heat a room 15 ft. x 
20 ft. with a 9 ft. ceiling, three exposures, plenty of 
glass and, perhaps, a surplus of outside doors with 
windows and doors leaking cold like a sieve, and as 
for wall infiltration, the less said the better. Now what 
happens? Cold floors, condensation on walls, ceiling 
and windows, frequently to such an extent that water 
drops to the floor and forms into ice. 

How about the comfort in such a room? As we enter, 
a hot blast of murky air strikes us in the face. We 
step inside with a feeling of being suffocated. Upon 
being seated, we shortly discover that at the head or 
breathing line we are burning up, while at the waist we 
are fairly comfortable, but those cold feet we brought 
in are still cold, and becoming more so. How can so 
many degrees of discomfort exist in one room’? From 
the shoulders up we are about to pass out from over- 
heat, while those cold feet continue suffering for want 
of some of the surplus heat. Is it any wonder that 
people living under such heating conditions frequently 
protest their gas bills? “I couldn’t have used that 
much gas, for I haven’t had my house comfortably 
warm this month.” Quite true, sad and most unneces- 
sary. A little assistance from someone acquainted with 
heating methods could do so much in curing these con- 
ditions. 

Do not infer that this illustration is in condemnation 
of space heating, for such is not the case. Space heat- 
ing, properly applied, affords very satisfactory and 
economical heating, but those selling space heaters must 
remember that rooms do vary in size as well as the 
capacity of heaters, and to see that the heaters they 
sell are adequate to meet the demands that will be put 
upon them. 

In my estimation, the southwest presents a most 
wonderful field for central heating, but to develop it, 
we must get out of the beaten path. We must use 
vision, yes, even a few “pipe dreams,” by someone with 
initiative, courage and his company backing him to 
carry these dreams out, would assist us wonderfully. 
As it now stands, our house-heating stops where it 
should really be starting, and the excuse we make to 
ourselves in this is we can go no further for there are 
no basements. 

We need not stop for lack of basements. If there is 
no basement, let us get along without it, but let us 
heat these homes properly just the same. Why not 
take our furnace into the attic, place our cold air 
registers in the floor and our warm air outlets in the 
ceiling. This, of course, requires a fan, but with the 
silent fans available today, it affords no real obstacle. 
While we are about it, why not turn our heating plant 
a little farther upside down and introduce our cold air 
into the top of the furnace, taking it out of the bottom? 
Impractical or impossible, you say. Perhaps, but I 
doubt it. While we are. getting a little wild, let us 
become even more so, and stay out of the attic. Let us 
concoct a nice, trim, little insulated case for our furnace 
and fan (or leave the fan in the attic), and place our 
heating plant at the rear of the house, carrying our 
hot and cold air ducts over and below, or both below, 
as you may desire. Plants of this character could be 


installed at prices to compare very favorably with 
basement installations. 

Construction with heat inlets in the ceiling and cold 
air returns in the floor can be developed into a very 
successful method of heat distribution. The well known 
gravity system must, through necessity, produce high 
ceiling temperatures in order to have a comfortable 
temperature at heat heights and lower. ‘This means 
coldest air at the floor line right where the most heat 
is needed, for it is an established fact that with heated 
floors a much lower room temperature may be em- 
ployed and still be very comfortable. With an over- 
head introduction system, the air travel is all toward 
the floor, and more even temperatures are bound to be 
had at all room heights with a very noticeable reduc- 
tion in ceiling temperatures. 

Those who prefer radiator heat need not be deprived 
of it simply because they live in a one-story home. The 
boiler can be placed in a small room or on the back 
porch at floor level and the flow line carried above the 
ceiling with a return line under the floor. This pro- 
vides a very satisfactory hot water system. It can be 
bettered considerably, though, by introducing a pump, 
no larger than those employed in the circulation system 
of most automobiles. Current consumption on such a 
pump is about equal to a 40-watt lamp, and when con- 
nected with the thermostat makes an ideal forced cir- 
culation system. 

Our efforts should not overlook future possibilities 
of house cooling and as far as practical, heating plants 
should be laid out with the thought of its later incor- 
poration. We should be careful as to what we call 


‘house cooling, and not allow either ourselves or our 


customers to be confused by the statements of some 
manufacturers who claim to have house cooling equip- 
ment which, in reality, is nothing but an air washer. 
Air washing equipment is being advertised and sold by 
a number of manufacturers who are coupling with it 
the thought of house cooling. Such claims are going 
to be the biggest retardation to house cooling we are 
apt to encounter. The failure of air washers to do 
what the purchaser expects when the words house cool- 
ing are used, is bound to be damaging to real house 
cooling when it actually arrives. 

Fuel estimates are a thing with which to conjure. 
The degree day method works fairly well where a high 
number of degree days are encountered. We are fre- 
quently told they are not accurate below 3000. Those 
of us who have tinkered with them at that figure and 
lower can well verify this claim. Perhaps for us de- 
gree hours would be a better working base. Even then 
our coefficients will have to be higher, for it is sur- 
prising how close our fuel costs will run to some sec- 
tions of the country experiencing 4000 degree days and 
over, as compared to the 2400 or 2500 degree days 
some of us. have to contend with. Those who have 
made degree day comparisons in such districts as Gal- 
veston, have been amazed at the inaccuracies ex- 
perienced. 

Progress is being made throughout the southwest in 
heating, even though it is much slower than we would 
like to see, and as has been stated, a carefully laid out 
policy rigidly adhered to, plus everlasting plugging, is 
the only way we shall ever reach our objective. 
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Repairing a Break Between Two Flues 






How a leak in the dividing wall of a double chimney was located and 
how the difficult job of repairing it was accomplished 


By W. F. FISCHERT 


SEVERAL years ago the writer installed a vapor 
heating system in an old two-family residence. 

Both floors had originally been heated only by coal 
ranges installed in the kitchens on each floor. The 
coal range on the first floor was discarded and the flue 
A, Fig. 1, was extended down to the cellar to accom- 
modate the heating boiler. 

During the first heating season, after the new boiler 
had been installed, there was some rather severe 
weather, but no trouble was experienced with poor 
draft conditions. In fact, the draft was sufficiently 
strong to burn a mixture of nut and pea coals in the 
heating boiler. 

During the following summer, however, the coal 
range on the second floor was removed and a gas range 
substituted. Both the gas ranges—that on first floor 
as well as that on the second floor—were connected to 
the old second floor flue B, Fig. 1. 

The following heating season the heating boiler was 
put in service rather early, and almost immediately 





+ Heating Contractor, Woodhaven, N. Y. 
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trouble was experienced with poor draft. 

The smoke pipe was removed and an examination of 
the flue showed it to be reasonably clean and not ob- 
structed in any way. Then the top of the flue, A, 
was capped and a smoke test was made by burning 
greasy rags and excelsior in the boiler. Smoke began 
pouring out of the adjoining flue B, Fig. 1. This proved 
that there was a serious leak between the two flues, 
By lowering a 100-watt electric bulb down one flue and 
looking down the other, the light was found to shine 
through at a distance of about 13 ft. below the top, 
indicating a break in the partition wall, there being no 
tile flue lining at this height. 

The opening between the two flues was more than a 
mere crack. It was probably caused by a loose brick 
falling out at C, Fig. 1, about 4 ft. below the second 
floor ceiling line. Several other small openings were 
also noticed. 

Evidently cold air, drawn down the unused flue B, 
as indicated by the arrows, entered the break at C and 
chilled the ascending gases in flue A to such an extent 
as to reduce the effective height of the chimney about 
60% (i.e., from 34 ft. to about 20 ft. above the boiler 
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Fiq. 1. The double chimney, 
showing the break 





Fig. 2. Showing the method of blocking the break 
to facilitate cementing 
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grates). This, together with the smaller leaks, made it 
impossible to burn the fuel properly. 

It seemed rather strange that these defects did not 
show up until the beginning of the second heating sea- 
son, but it was thought that the coal range on the sec- 
ond floor, which had a fire in it most of the time during 
the first winter, had some influence in keeping flue B 
warm enough to prevent downdrafts or leakage into 
the adjoining flue A. 

The method used in repairing the break at the point 
C and tightening up the flue in general is of interest. 

A board D, Fig. 2, was cut out to pass freely down 
the flue and long enough to completely cover the open- 
ing between the two flues. A piece of flatiron E, 
slightly longer than the width of the flue, was then 
attached by a hinged joint at F, and to the other end 
of the bar was attached two heavy sash cords, H and I. 
Another cord G, was then attached to the board, and 
after tacking on a piece of heavy oiled paper to prevent 
cement from sticking to the board, the whole apparatus 
was lowered down flue A and centered over C. 

Cord I was allowed to hang down inside the flue, 
long enough to be reached through the smoke pipe 
opening in the cellar, and when the board was finally 
located in position cord G was made fast around the 
chimney top. By pulling down on cord I the board 
was firmly wedged against the opening. 

A strong burlap bag was then partly filled with 
broken stones to give it weight and stuffed out above 
the stones with pieces of cotton waste and old rags to 
the shape of the flue opening. It was then lowered 
down the flue B, and by the aid of the electric light 
and measurements already obtained, was placed in 
position J, opposite the break in the flue (Fig. 2). 

A batch of fairly thick cement grout, with which had 
been mixed a quantity of long fibre asbestos cement, 
was then lowered down on top of the bag. After stand- 


ing for some time the bag was pulled up slowly past 
the opening to force the mixture into the break. 

Before starting the work the flues had been thor- 
oughly cleaned down to remove as much of the soot as 
possible, as cement does not adhere very well to sooted 
surfaces. Even after a thorough cleaning the outcome 
of the work was considered to be doubtful. 

Giving the cement which had been forced into the 
opening time to set and become firm, flue A was then 
grouted up from bottom to top by lowering a bag, 
similar to J, to the bottom of the flue, pouring down 
batches of a thinner cement grout on top of it, and 
slowly pulling the bag up, forcing the grout into any 
crevices and open joints in the brick work. This was 
done twice in flue A, and then flue B was given one 
application of the grout as an added precaution against 
leaks in the dividing wall. 

Fortunately, the weather had turned warm and dry 
while the work was being done, and it was possible to 
allow the chimney to stand unused for over a week, 
during which time the cement had sufficient time to 
harden before being used. Before the fire was started 
again another smoke test was made qn the chimney 
and no leakage could be detected. 

Draft conditions were much improved and the job 
must have been entirely satisfactory for the owner went 
on burning his mixture of nut and pea sizes—and 
sometimes pea coal alone—without any further trouble 
of which the writer knows. The owner, as some owners 
have a bad habit of doing, grumbled considerably about 
paying the man who actually did the work (the man 


’ whom the writer brought in at the owner’s suggestion), 


but finally did so. The writer, who spent the best part 
of two days on the job, and called several times later 
to check up on the draft, took his pay out of the profit 
on the original heating job. 





Fundamental Equipment Treated in Report to 


President's Building Conference 


Amn the reports submitted to President 
Hoover’s Conference on Home Building were several 
which dealed with heating and ventilating. 

The report of the equipment committee contains an 
extended statement about heating, ventilating and air 
conditioning in small houses costing from $2,000 to 
$10,000. One of the features of especial interest is the 
inclusion of cost figures showing the relative costs of 
the methods available for use. Says the tentative re- 
port: “Heating systems costing more than 10% of the 
total cost of the home are out of normal proportion in 
the budget... .” The figure given as the cost of air 
conditioning furnaces with summer cooling is about 
250% of the cost of an ordinary one-pipe steam sys- 
tem. It is not clear from the wording whether or not 
this figure refers to a plan which provides for cooling 
all the rooms, or for cooling only one or two. 


Considerable space is devoted to the effects of im- 
proved building construction and the addition of in- 
sulation and weatherstripping. In this connection the 
report states: “The value of insulation or weatherstrip- 
ping a home, as far as the cost of heating is concerned, 
depends upon the amount that can be saved in the 
way of interest and depreciation on the cost of the 
heating systems, plus the saving in the cost of fuel, 
as compared with the interests on the added cost of 
the insulation or/and weatherstripping. The heat 
losses from the average home, without insulation or 
weatherstrips, is divided into about 35% through walls, 
20% through ceilings and roofs, 20% through glass, 
and 25% through air leakage. Of these losses, about 
half of the loss through walls, ceilings, and roofs can . 
be prevented by good insulation, and about 75% of the 
losses through air leakage can be prevented by good 
weatherstripping.” 
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The Principles of Calculation 






of Low-Temperature 
Radiant Heating 


By A. H. BARKERT 


Tre principle of radiant heating is so entirely dif- 
ferent from that of heating by convection from so-called 
“radiators,” that the old system of calculation, appli- 
cable to convection, will not serve satisfactorily for the 
newer method. A wholly new technique must be 
evolved, which’ will place on a scientific basis the de- 
termination of the design. 

When the true principles of any kind of new process 
are not fully understood, the practical man has to pro- 
ceed on a rule-of-thumb basis, founded on some theory 
of science, real or presumed, and allowing a margin for 
possible error. This process often results either in an 
unnecessarily powerful and expensive apparatus or, if 
the margin is too small, in one which is not adequate 
for its duty. This, as experience is gained, is gradually 
cut down, or increased, as the case may be, under stress 
of competition or of several failures, which show the 
engineer where his calculations are incorrect. After 
this experience he increases or decreases the power of 
his future jobs until ultimately the combination of rule- 
of-thumb and experience enables him to adjust his 
power more or less correctly to practical requirements. 

There is no particular objection to this somewhat 
hazardous and expensive procedure so long as the rule- 
of-thumb used is itself based on sound science. In many 
cases it is not. In those cases bad mistakes are apt to 
be made in spite of much experience. 

This was the process when heating by hot water cir- 
culation first began to be used. The rule-of-thumb 
originally adopted was to allow a certain coefficient of 
pipe surface, generally from 12 to 20 sq. ft. per 1000 
cu. ft. of space. The coefficient was gradually adjusted 
by experience until something like a correct allowance 
was arrived at. But, as many of us remember, bad 
failures even by highly experienced engineers were not 
unknown, because the rule-of-thumb was not soundly 
based. The heat required is not in fact proportional 
to the cubic contents, as the rule-of-thumb quoted 
tacitly assumed. 

This was before it was properly understood that the 
amount of heating surface required depends not on the 
cubic contents but upon the calculated heat losses as 





+ Abstracted from a paper presented before the Institution of Heating 
and Ventilating Engineers, England. 

+ Past president, Institution of Heating and Ventilating Engineers, 
England. 


we now understand them, and on the character and 
temperature of the surface. 

Experience shows that for the convection method of 
heating the world is now so far on the right lines that 
we can with some accuracy determine the temperature 
and amount of radiator surface required to produce a 
certain result, provided we can estimate, or guess, with 
sufficient accuracy, what will be the amount of inter- 
change of air (which in fact we cannot always do). 
The calculations are, therefore, so far in error. But the 
inevitable error is not generally beyond the power. of 
rectification by adjusting the radiator temperatures 
and by regulating the combustion in the boiler, which 
is given a margin of power for this express purpose. 

Now the practice of heating by low temperature 
radiation is at the present time in pretty much the 
same condition as convection heating was twenty-five 
or thirty years ago. We are at the present time work- 
ing our radiation calculations on rules-of-thumb, which 
are really based on the true science of the method of 
heating by convection. Thus we calculate, at the pres- 
ent time, the heat losses in the usual way, and we esti- 
mate or guess how many rayrad sections or square feet 
of other surface of low temperature radiant heat we 
are to allow per 1000 B.t.u. per hr., by assigning an 
arbitrary surplus value to the emission from the surface 
greater than the actual emission. The amount of this 
surplus based on experience is provided in order to 
compensate for the proved superior heating effect of 
1000 B.t.u. emitted by radiating surface over and above 
that obtained from the same number of B.t.u. emitted 
by convector surface, while retaining the same well- 
known and proved general system of calculation as 
under the convective method. No scientific explanation 
of this anomaly has yet been forthcoming. 

This method, as applied to radiative calculation, is 
a pure rule-of-thumb, although the convective calcula- 
tions themselves are sound enough. Its use, however, 
is now based on a good deal of recent experience, which 
has accumulated in the use of rayrads, panel heating, 
floor heating and the like, since the use of this kind of 
heating became general, but it is clearly not a correct 
interpretation of the science of the method, and it has 
in consequence produced a certain inevitable number 
of failures, either of over-heating or under-heating, just 
as the sq. ft. per 1000 rule did in the early days. 
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Difference Between Radiation and 
Convection Heating 


In a very interesting paper presented some months 
ago by Mr. Hallett, the true essence of the difference 
between heating by convection and by radiation of any 
kind was put very succinctly. Mr. Hallet said, in effect, 
that the object of heating by convection was to heat the 
room or the building, while that of heating by radiation 
was to heat the person in the building. Like all com- 
prehensive truths, this particular one is only partially 
true, although it is probably as neat a summary of the 
real complicated truth as could be condensed into a 
few words. In fact, the object of heating a building is 
not to heat the person in the room, but to prevent him 
from losing his own heat too rapidly. The real truth 
underlying this epigram is that whereas convective heat 
is calculated accord‘ng to the peculiarities of the build- 
ing, radiant heating is necessarily estimated with refer- 
ence to the bodv of the occupant. 

That difference is the very essence of the difference 
between Mr. Hallett’s treatment and that which is 
proposed in this paper. His paper gave in a very lucid 
form the scientific principles governing the emission 
and distribution of heat from flat surfaces, with special 
reference to the method of his own introduction, the 
Morganite element. He treats the radiation from his 
element, as positive. 

I propose to deal with the matter in a somewhat dif- 
ferent way, which appears to me both to be more easily 
understood and to lend itself more readily to practical 
calculation. The reason is as follows: 

When a person feels cold in a cold room, it is not 
because he is not heated—Nature attends to that for 
him from the inside—but because he is not sufficiently 
insulated to suit the surrounding conditions. The in- 
sulation, of course, consists of his clothes (which, how- 
ever, do not cover the whole of his person) and of the 
surrounding conditions. The latter must be made of 
such insulating power that the individual concerned 
does not lose heat too rapidly from any part of his 
person. 

Consideration of this difference leads one to a some- 
what subtle point, which is the basis of the proposals 
to be hereafter explained. What we call heating by low 
temperature radiation is not really heating at all, except 
in a secondary or negative sense. We produce low tem- 
perature radiation, not in order to heat the man in the 
room, but to: reduce the net rate at which the surface 
of his body parts with its own heat by radiation. 

Mr. Hallett’s paper shows how to calculate the in- 
tensity of heat impinging on a man’s body from his 
radiator. 

The method now proposed is to calculate its effect 
in reducing the radiation loss by raising the average 
temperature of the surface to which his body radiates 
heat. In this sense the radiation in a warmed room is 
almost entirely negative, except in small areas near to 
the source of heat. Indeed, in those areas where the 
radiation becomes actually positive, or where the value 
of the negative radiation is too near to zero, the effect 
of uncomfortable overheating is produced. 

In order that the following calculations may be prop- 








erly understood, it will be necessary to recapitulate 
some of the fundamental principles governing the emis- 
sion of radiation. 


Emission of Radiation 


Every surface, however hot or cold, emits as radi- 
ation a definite amount of heat per hour, which depends 
only on its own absolute temperature and not at all on 
that of the surroundings or of the air. It emits precisely 
the same amount of heat in intense cold as if all its 
surroundings were red hot. 

The character of the surface makes a great difference 
in the amount of heat emitted at a given temperature. 

“Black body” surface is that kind of 100% efficient 
ideal radiating surface which gives off the maximum 
possible amount of heat at any given temperature. No 
kind of surface can conceivably emit more, and no 
known kind of flat surface emits as much, heat as a 
so-called “black body.” Here it need only be said that 
the maximum possible amount of heat given off per 
hour from one square foot of a black body surface at 
an absolute temperature T is given by the formula: 


0.167 xX T* 


ite 100,000,000 


and is shown in the upper curve in Fig. 1. 

All actual kinds of surface are less efficient as radia- 
tors than this, 1.e., they give off less per square foot per 
hour than a black body at the same temperature, in a 
proportion known as the “radiativity.” Thus, if a body 


‘has a radiativity of 0.9, it means that that kind of sur- 


face will only give off 0.9 of the heat that would be 
given off by a black body at the same temperature. 


Absorption of Radiation 


A body not only emits, it also receives and absorbs 
radiation proceeding from other bodies in its neighbor- 
hood, which are all also emitting radiant heat, some of 
which falls on the first body. The amount of heat so 
received and absorbed depends only on the temperature 
and radiativity of the surfaces emitting it, on their 
relation in space to the body receiving it and on the 
radiativity of that body, but not at all on its own tem- 
perature, nor on that of the air surrounding. It will 
absorb heat if it is red hot just as readily as if it is 
ice cold. 

It must also be understood that the absorbing power 
of a body is exactly equal to its radiating power in the 
sense that a “black body,” being a 100% efficient radi- 
ator, will absorb 100%, and a body which will only 
radiate 90% of the heat which a black body would 
radiate at the same temperature, will only absorb 90% 
of the radiation which falls on it. 


Balance of Radiation 


If the body is at the same temperature as the true 
mean of its surroundings, the loss and gain balance 
one another, that is, the radiation emitted by the body 
is exactly equal to that absorbed by it, and the body 
neither loses nor gains heat. But if the body is at a 
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different temperature from that of the surroundings, 
the net loss or gain, as the case may be, is the difference 
between what it emits at its own higher or lower tem- 
perature and what it absorbs from the surroundings at 
their lower or higher temperatures. 

The latter quantity is the same as that which it 








would itself emit if it were at the same temperature as 
its surroundings. 

These are the fundamental facts of the science of 
radiant heat, and should be very carefully contemplated 
by anybody who aspires to understand this somewhat 
difficult matter. 
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Interchange of Radiation Between Two Bodies 


To calculate the amount of radiant heat which one 
body receives from another is an affair of great com- 
plication. 

We can only make practical and accurate calculations 
in cases where the hot body is entirely surrounded by 
an enclosed surface all at a known constant temper- 
ature. In this case we know by direct experiment that 
the radiation absorbed by the body from the whole of 
its environment is the same as it would itself emit if it 
were at the same temperature as its surroundings, 
which amount we can readily calculate. 

It is only in very rare cases that a radiating body is, 
in fact, surrounded by surfaces all at the same tem- 
perature. 


Radiant Temperature 


Where the temperature of all surroundings is uni- 
form, that is what I have called the “radiant temper- 
ature” in the space. It is not in the least affected by 
that of the air. 

Where, as usual in a room, all the surroundings vary 
from point to point, it is necessary to calculate what I 
have elsewhere called the “mean radiant temperature,” 
which is, in effect, that uniform condition of all the 
surrounding surfaces which would have the same effect 
on the receiving body as the sum of all the actual sur- 
faces have. 

More precisely it may be described as follows: 

If it were possible to extract the whole of the air 
from the interior of a room without altering the tem- 
peratures of any part of the walls, the “mean radiant 
temperature” is that which would be taken up by a 
body such as a thermometer bulb, suspended within 
the vacuous space. This figure is not, however, con- 
stant all over a space whose wall temperature varies, 
but it is not far from constant, except in the immediate 
neighborhood of very cold or very warm parts of the 
surface. Its actual variation in a room is a very com- 
plicated matter which will be considered later. 

In order to make quite clear the principles on which 
these calculations are made, let us consider a specific 
example of a body of, say, 15 sq. ft. effective radiating 
surface of 90% radiativity maintained at a temper- 
ature of 75° F., and placed in a closed chamber, every 
part of the walls of which are maintained at a temper- 
ature of 60°. 

A reference to the curve on Fig. 1 shows that the 
gross amount of radiation emitted by a black body at 
75° is 136.6 B.t.u. per sq. ft. per hr., or for a body of 
90% radiativity 136.6 x 0.9 = 123 B.t.u. per sq. ft. 
per hr., or 123 & 15 = 1,845 B.t.u. in all per hr. from 
15 sq. ft. 

Now, if the body were at the same temperature as 
the enclosure, namely 60°, we know by experience that 
it will not drop below or rise above 60° whatever the 
respective radiativities may be. Therefore, it must in 
these conditions receive and absorb exactly the same 
amount of radiation as it emits. A similar calculation 
shows that at 60° it would emit 1,648 B.t.u. per hr. 
gross, which is, therefore, the same amount as it would 


absorb from an environment at the same temperature, 
whatever its own temperature might be. 

Therefore, when it is at 75° it must absorb from the 
environment at 60° exactly the same amount as it 
would if it were itself at 60°, which is the same as it 
would emit at 60°. 


TABLE 1. 


Gross Toran Heat Lost PER Hour By RADIATION FROM A 
Bopy oF 15 sq. FT. NET EFFECTIVE RADIATING SURFACE OF 
90% RaADIATIVITY. 








Gross Gross 

total total 

heat Approx. heat Approx. 

Temp. of radiated aiff. Diff. Temp. of radiated diff. Diff. 
surface B.t.u. per from surface B.t.u. per from 

oF. per hr. degree 75° F. oF, per hr. degree 75° 
30 1290 555 75 1845 0 
35 1350 495 76 1860 — 5 
40 1402 11 443 78 1888 14 — 43 
45 1460 | 385 80 1916 — 71 
50 1250 » 325 82 1946 —101 
52 1544 12 301 84 1980 — 135 
54 1570 275 86 2010 — 165 
56 1596 249 88 2040 15 —195 
58 1622 223 90 2070 — 225 
60 1648 197 92 2100 — 255 
62 1674 13 171 94 2130 — 285 
64 1698 147 96 2160 — 315 
66 1724 121 98 2190 16 —345 
68 1848 97 100 2220 — 375 
70 1775 70 
72 1703 14 22 
74 1830 15 
75 1845 0 





Thus, the rate at which it loses heat when it is main- 
tained at 75°, the environment being at 60°, is the dif- 
ference between the quantity which it would itself emit 
at 75° and that which it would emit at 60°; so we have 
only to subtract the lower from the higher figure, to 
find the amount we are in search of: 1,845 — 1,648 = 
197 B.t.u. per hr. 

These figures are all set out in Table 1 and shown 
in the upper curve of Fig. 2. 


Loss of Heat by Convection 


This is totally distinct from the loss of heat by radi- 
ation. Its magnitude depends solely on the condition 
of the air immediately surrounding it, and not at all 
on the temperature of the surrounding surfaces, except 
in so far as the latter affect the air temperature. It de- 
pends, however, greatly on the velocity of the air in 
contact with, and is considerably affected by the shape 
of, the body. 

These are factors so complicated that it is hardly 
possible to take account of them in practical calcula- 
tion, except by a rough rule-of-thumb factor. In all 
actual calculations we must assume a condition of still 
air in the room and a body of constant standard shape. 

The true law governing the amount of loss in still air 
is that it is proportional to the power 1.25 of the differ- 
ence in temperature between the surface of the body 
and the surrounding air. It is near enough for practical 
calculations to assume that the law varies as the first 
power of the difference within the limits with which we 
shall be concerned. 

The heat loss per sq. ft. by convection from a vertical 
cylinder of the same height as a human body is given 
by the approximate formula: 


Q = 0.52 (T — t) 
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or by the lower curve of Fig. 2, which shows graphi- 
cally, and Table 2 gives, the amount lost by convec- 
tion in various air temperatures from a vertical cylinder 
12 in. diameter and 21 sq. ft. area, which is the average 
surface of the human body. 


TABLE 2. 


HEAT LOST PER Hour BY CONVECTION FROM VERTICAL CYLINDER 
12 IN. DIAM. OF 21 sq. FT. AREA MAINTAINED AT 75° TO 
SURROUNDING AIR AT VARYING TEMPERATURES. 





Total heat Total heat 
lost by lost by 
Temp. of Diff. convection Temp. of Diff. convection 
surrounding from B.t.u. per surrounding from B.t.u. per 
air 75° hr. air 7h° hr. 
30 — 45 490 75 0 0 
35 — 40 432 76 + 1 — il 
40 — 35 378 78 + 3 — 32 
45 — 30 324 80 + 5 — 54 
50 — 25 270 82 + 7 — 15 
52 — 23 248 84 + 9 — 97 
54 — 21 227 86 +11 —119 
56 —19 205 | 88 +13 — 140 
58 —17 183 | 90 + 15 — 162 
60 —15 162 | 92 +17 — 183 
62 —13 140 | 94 +19 — 205 
64 — i) 119 | 96 + 21 — 227 
66 — 9 97 | 98 + 23 —— 248 
68 — 7 75 | 100 + 25 — 270 
70 — 5 54 
72 — 33 Ci 
74 — 1 11 | 
15 0 0 | 


Approximation to Scientific Laws 


These are the fundamental laws which we have to 
apply in practice. In doing so there are a number of 
practical considerations we have to bear in mind. It 
will be observed that we are not following the exact 
scientific laws governing these phenomena, but only 
approximations to them, because the true laws are so 
complicated that it would be hopeless to attempt to 
make within a reasonable time any calculations based 
on them. 

In order to make this method of calculation practi- 
cally possible, it is necessary to make some further gen- 
eral assumptions or approximations which are, strictly 
speaking, compromises with the actual scientific facts, 
but which are near enough to the truth for practical 
use, within the limits of accuracy which are necessary 
in heating calculations. These compromises are as 
follows: 

(1) The fourth power law and other laws relating 
to radiation are only strictly true for black body radi- 
ation. When applied to radiation from actual surfaces, 
which have radiativity less than 100%, they are to some 
small extent in error. It will be assumed here that the 
fourth power law is universally applicable. 

(2) It is not possible to determine exactly the radi- 
ativity of the various surfaces with which we shall be 
concerned in practice. The actual values will probably 
vary from 70% to 95%. Different kinds of wall cover- 
ings vary very much, but it is clearly impossible to take 
account of such variations since the heating engineer 
cannot know beforehand what particular type of decor- 
ation will be applied to the room, nor what kind of 
clothes will be worn by the occupants. 

In order to make practical calculations possible it 








will be necessary to assume uniform radiativity for all 
the surfaces with which we are concerned. This js taken 
provisionally at 90%. ‘Therefore, the operative curye 
on which we shall always work will be the 90% curve 
on Fig. 1. 

(3) The third variation is as follows: 

We shall assume that the mean radiant temperature 
in the interior of a room is constant and uniform. This 
is a variation from the actual fact that the radiant tem- 
perature does vary to some extent all over a room, 
where the surface temperatures vary, being high in the 
immediate neighborhood of the warm surfaces, low 
near cold ones and tending to be uniform in the center 
of a room, where the heating surfaces are suitably dis- 
posed. It would only be absolutely uniform if the tem- 
peratures all over the interior surface were constant, 
or in the special case if the room were perfectly spher- 
ical and numerous small hot surfaces were uniformly 
distributed over the spherical surface. : 

Such conditions, or even an approximation to them 
in practice, are totally impossible. The assumption js 
herein made that the surfaces are so distributed that 
an approximately uniform result is secured in the room 
interior, which will be effected if all the surfaces are 
arranged to face the center of the room with a similar 
orientation to that of the walls. 

It is thus evident that the problem is essentially a 
directional one, though how far it is practically neces- 
sary to take direction into account is quite uncertain 
at present, as no research has, so far as I know, ever 
been made on this point. 

In an ordinary room it would not suffice to provide 
warm radiators in one portion of it, unless the whole 
of it can thereby be made comfortable. It must be pos- 
sible for any person to sit in any part of the room in 
comfort. 

We are all familiar with examples of rooms heated 
by radiation in which this is far from being the case. 

In an otherwise unheated room a large open fire in 
a grate, emitting a very large amount of radiation—far 
more than is necessary to warm the whole room if 
suitably dispersed—may render the radiant temper- 
ature a few feet round the grate intolerably high, where- 
as any person outside that charmed circle would be 
uncomfortably cold. In a properly heated room that 
condition of things must not obtain. This is an example 
of improper directional distribution of an excessive 
quantity of heat radiation. Again, if a person were 
standing close to a large window he might feel cold 
on the side facing the window and overheated on the 
other side. In fact, this effect of directional heating is 
observable in almost every room. A theoretically per- 
fectly warmed room would so adjust the heating sur- 
faces in the different regions that the effect on a body 
in the room would be more or less uniform. 

The method we are contemplating for raising the 
mean radiant temperature is to introduce warm or hot 
surfaces of required area, and at an appropriate tem- 
perature, into the room in such a way that the heat 
radiated from them produces an appropriate increase 
in the mean radiant temperature. 

It must be remembered, however, that there is no 
such thing as heating any room by pure radiation. 
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One reason is that there is no practical kind of radi- 
ating heater which will not simultaneously heat the 
air coming into contact with it. Therefore, any kind of 
radiation which we introduce must also introduce a 
certain amount of primary convection. This is largely 
suppressed, if the hot surfaces are fixed on the ceiling. 

Another effect of introducing radiation into a room 
is gradually to raise the temperature of the surfaces 
on which the radiation impinges above that of the sur- 
rounding air. This in turn warms the air in contact, as 
a sort of secondary effect of radiation. With convective 
heating the opposite is the case. The heated air warms 
the surfaces, which in turn become sources of secondary 
radiation, or rather of reduced negative radiation. We 
have in fact to deal with primary positive and secon- 
dary negative radiation, and primary and secondary 
convection. The varying effects of these elements make 
the problem one of no small complication, especially 
having regard to the wide variations in the conditions 
of a room. 

There is really no kind of stability about the condi- 
tions. 


Character of Room Surfaces 


The character of the room surfaces makes a notable 
difference in the effect of radiant heat. Assume we are 
making experiments in a room whose calculations are 
known. By the introduction into this room of a certain 
amount of radiation, suitably disposed, we shall pro- 
duce a certain immediate effect, which can be approxi- 
mately calculated, and certain progressive effects, which 
could only be calculated by enormous labour. We can 
alter the latter effects altogether by hanging light cur- 
tains, or fabrics, over the walls and windows. This 
would not in any way affect the calculated heat loss of 
the rooms as made by our standard method of calcula- 
tion, but would alter very materially the establishment 
of the later effects on the sensations produced by a 
given quantity of radiation. This alone will show that 
some form of entirely different calculations from those 
to which we are accustomed must be applied to this 
problem, and, further, that it is impossible in practical 
life, by purely scientific calculations, to foretell the ex- 
act ultimate effect of a given disposition of hot surfaces, 
the factors being so excessively complicated and un- 
certain. Fortunately, this is not necessary for practical 
room warming. 


Time of Heating Up 


The question of the time within which the results are 
required is an important one. If it were required, for 
instance, to raise the whole of the interior of an un- 
heated room in a few minutes from cold to a comfort- 
able condition, we could do it by raising the radiant 
temperature to the degree corresponding to the low air 
temperature. To do this we should have to introduce 
such an amount of radiation as, in addition to produc- 
ing the desired radiant result immediately, would set 
up rapidly and progressively increasing radiant and air 
temperatures, which would in a short time become in- 
tolerable. As the heating progressed we should have 
rapidly but gradually to turn down the power in order 
to prevent overheating. 

If we were less ambitious about procuring the desired 
result instantaneously, we, could reduce the power of 
the radiating surface. Each such reduction would in- 
crease the length of time necessary to bring the room 
from a cold into a comfortable condition, and this 
length of time is a fundamental part of the practical 
problem. We can calculate, for instance, for an initial 
air temperature of, say, 50° and an initial radiant tem- 
perature of, say, 45°, the quantity of radiation neces- 
sary to raise immediately these conditions to those of 
comfort. If we introduce that quantity we shall pro- 
gressively, after a lapse of time, raise not only the radi- 
ant, but also the air, temperature above the desired 
value. In doing so the whole of the initial conditions 
will be continuously altered, until the “steady state” is 
reached which must be in accordance with the condi- 
tions required for steady comfort. We must, therefore, 
determine the quantities not in accordance with the 
initial but with the desired final conditions but modi- 
fied, having regard to the desired time of warming up. 

Having said so much about the general nature of the 
scientific problem involved, we will now apply ourselves 
to the consideration of the actual calculations. It must 
be stated at the outset that these are only a first effort 
to bring such calculations into line with the known 
facts of science. They make no claim to be final in 
respect of the values of the coefficients, which cannot 
be determined except by a combination of prolonged 
research and wide practical experience. If the prin- 
ciples are correct, we can soon adjust the coefficients in 
the light of practical experience and research. The 
author has reason to believe they are not far from cor- 
rect for ordinary conditions in the English climate. 


(To be Concluded) 





Ewing Galloway 


Heating and Ventilating ® February, 1932 53 





















































Air Conditioning 


By WILLIAM HULL STANGLE 


Part XVI—Water and Steam Piping 


By REALTO E. CHERNET 


Princ on air conditioning work involves but few 
peculiar problems. The same general principles and 
practices which are followed in the design and con- 
struction of piping for other uses apply to these instal- 
lations. Piping may be of steel, wrought iron or brass, 
depending to a considerable extent upon the chemical 
condition of the water used. 

In general, piping is used for water circulation, re- 
frigeration, and condensing water for the humidifying 
and dehumidifying, as well as the steam supply and 
return for preheaters, heaters and reheaters, and, where 
used, for the compressed air lines of the control system. 

In any installation an analysis of the water to be 
used should be made. Valuable information can also 
be obtained by making a survey of the community and 
obtaining a record of the experiences which architects 
or engineers have had with the water and its action 
in piping. In New York, for example, the tendency is 
now to use wrought iron or steel for pipes above 2 in. 
in diameter and brass for the smaller sizes, because 
of local water conditions and based on experience and 
history. 

Steel and wrought iron pipe are both made from 
native iron ore, but the metal is put through different 
processes at the mills. In the case of steel pipe, the 
plate is obtained by refining the pig iron in either 
Bessemer or open hearth furnaces and rolling the re- 
sulting ingots to suitable sizes in plate form. In making 
wrought iron pipe plate, the process consists of work- 
ing the crude pig either manually or mechanically in 
furnaces to the desired characteristics. The resulting 
metal is then further worked and sized for use in form- 
ing the pipe. 

Pipe may be formed from steel or wrought iron plate 
by the use of either lap-welding or butt-welding 
processes. 

In lap-welding, the plate is heated in a bending 
furnace to a red heat, and is drawn through a die 
which roughly forms the cylinder. When large tubes 
are made the hot plate is bent in bending rolls instead 
of being drawn through a die. Next, the roughly formed 
cylinder is heated more carefully and evenly to a pre- 
determined temperature in a welding furnace, from 
which it is pushed through welding rolls where the 
lap is welded and the tube is formed. To aid in weld- 
ing and keeping the tube concentric, a mandrel is 
forced through the tube as it passes through the weld- 
ing rolls. Further, the tube passes through finishing 
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rolls to correct the outside diameter and a set of cross 
rolls to straighten the pipe, after which the tube passes 
to a cooling bed, and the rough ends are cut off. 

In butt-welding, the edges of the plate are slightly 
bevelled since the differential due to the inside and 
outside circumferences must be overcome to form a 
square joint. The plate is heated in the welding fur- 
nace (no bending being required) to the proper tem- 
perature, and then drawn through bell or funnel-shaped 
dies. From the dies, the pipe passes through sizing 
rolls, where the tube is reduced slightly in size and is 
elongated. From the sizing rolls, the tube passes to 
the finishing rolls and thence to the cross rolls as for 
lap-weld pipe. 

Both wrought iron and steel pipe are made in the 
same sizes and both can be obtained commercially in 
standard and extra-strong grades either black or gal- 
vanized. 
~ Butt-weld pipe may be obtained commercially from 
¥ in. to 3 in. in diameter, and lap-weld pipe from 14 
in. to 30 in. 

Brass, for pipe making, is an alloy of copper and 
zinc with a small quantity of lead or tin, the lead be- 
ing for the purpose of securing mechanical workability. 

Commercial brass pipe is often composed of approxi- 
mately 60% copper, 40% zinc and % of 1% lead, 
although some mills have abandoned this grade. 

The 2 and 1 brass, which of late has come into in- 
creasing prominence, is made of approximately 662% 
copper, 33% zinc and % of 1% lead. 

Red brass composed of 85% copper, about 15% 
zinc and % of 1% lead has become popular in the 
metropolitan area for air conditioning work. 

Copper pipe is practically pure copper and is rarely 
used in air conditioning. 

The metals are alloyed in an electric furnace and 
cast in rough cylinders or solid cylindrical bars of 
diameter and length as required. 

The solid bars are pierced, forming a hollow cylinder. 
Either the cast or pierced cylinders are heated in an 
annealing furnace and allowed to cool. The cold tubes 
are drawn through dies with a’stick or mandrel in the 
core. The dies are sized to prevent the mandrel from 
passing through, resulting in a reduction in diameter 
and an elongation of the tube. By continuing the an- 
nealing and drawing, the tubes are finally drawn to 
the finished size and length. | 

Brass pipe, unless especially ordered, is shipped 
“plain end” with no threads or couplings. 
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Pipe ‘sizes and dimensions have become standard- 
ized, and tables containing dimensional data. are so 
readily available in nearly all books dealing with pipe 
and piping that none are included here. 


Fittings 


For all practical purposes fittings for steel or wrought 
iron pipe are cast iron of either standard or extra-heavy 
grade, either screwed or flanged as conditions warrant. 
When used with galvanized pipe, they too, should b- 
valvanized. No special considerations are peculiar to 
the use of fittings with piping when used in connection 
with air conditioning installations. 

Brass fittings are obtainable in iron pipe sizes, 
screwed or flanged, rough, finished or plated, standard 
or extra heavy from % in. to 4 in. The flanged fitting 
sizes run from 2 in. to 6 in. in the standard, and from 
1 in. to 6 in. in the extra-heavy pattern. 

Standard brass fittings are made to malleable iron 
pattern, giving a light section, while extra-heavy brass 
fittings are made to extra-heavy cast-iron pattern, giv- 
ing a heavier section. It is considered good practice 
to use the extra-heavy fittings, even for low pressure 
work. 

Welding is coming into extensive use in fabricating 
steel and iron piping on air conditioning jobs with pipe 
bends and special welding fittings for transitions. 

Gate valves are much used in piping installations 
for air conditioning work, particularly on the water 
system. There are a number of reliable valves on the 
market, suitable for this work. They can be obtained 
screwed, flanged, standard and extra heavy. The larger 
sizes can, if necessary, be motor operated. 


Friction in Pipes 


Many of the fundamental laws and formula of hy- 
draulics relating to flow in pipes have been presented 
in previous installments of this series and are readily 
adapted to proper sizing of piping and pumps incident 
to an air conditioning system. 

While it is not within the scope of the present article 
to develop head loss formula, it is well to state briefly 
the nature of the variables encountered. As the result 
of experiment it is known that the resistance due to 
flow of fluids in pipes varies: (1) with the degree of 
roughness of the surface along which the fluid flows; 
(2) as the square, approximately, of the velocity; (3) 
directly as the square of the rubbing surface; (4) di- 
rectly as the density of the fluid. The resistance is 
independent of the pressure of the fluid. 

Experience has also taught the advisability of ex- 


ai) 


pressing friction formulas in terms of velocity-head,5— 


2g 
in which V = velocity expressed in feet per second, 
and g = acceleration due to gravity —= 32.2. 
The general formula for friction is: 
1 Vv? 
he = f — — in which, 
d 2g 


hr = head loss in feet 
f — friction factor experimentally 
determined,— for ordinary pipe, 
between 0.01 and 0.05 


l= length of pipe in inches 

V = velocity in ft. per sec. 
d= diameter of pipe in inches 
g = 32.2 


Note that = is the length of pipe in diameters, and 


when | — d, or for one diameter, the loss of head 1: 
f x —-. Hence f is the loss of head in each one diameter 
8 . 
length of pipe expressed in terms of velocity-head of 
the flowing stream. : 
The total head to cause flow through a pipe must 
supply, in addition to the velocity head of the stream 


and the loss due to entry, as many times f 5—as there 


are diameters in the total length of the pipe line and 
such incidental fittings as are required. 


Example: For a simple problem, take a 6 in. pipe 
line, 500 ft. long, carrying 700 gallons per minute. 


79 
-~ 


Total head = Nentry + Deriction + “3 If the entry 


head is 0.5 of a velocity head, then 


iy 
Total head = (15 +f —)— 
d/ 2g 


Assume f = .026, which gives a loss of one velocity 
head in about 38 diameters. 

From the formula Q = AV in which Q is the quan- 
tity flowing, A is the area of the pipe, and V is the 
average velocity, 

700 X 8.33 K 144 


v= = 7.8 ft. per sec. (approx.) 
62.5 X 60 X 0.7854 (6.065)? 











= 25.8 ft. 


.026 < 500 K 12\ 7.8? 
Then, Neotar = 1.5 oh ) 


6.065 64.4 


Obviously, the factor (f) varies with the roughness 
of the pipe and will change according to the service 
and wear to which the pipe is subjected. 

Although it is well to have a ready knowledge of 
how to approximate friction losses, such problems may 
be solved by simple multiplication of pipe length and a 
friction factor if handbook data are used. 

All curves, elbows, tees, meters, etc., introduce losses 
of head which, if of consequence, must be added to the 
pipe friction. These “special” losses may be expressed 
in terms of velocity head or in terms of the length of 
straight pipe that will cause an equivalent loss. For 
the purpose of calculating the head against which a 
pump must operate, the following safe average values 


u 


of multipliers of nn be used. 


2g 
TABLE 1. 
(a) For long easy curves or bends — 0.15 
(b) For 90° curves “short turns” — 0.5 


(c) Tees —1.5 
(d) Meters — 3 to 10 
(see manufacturers’ catalogues) 
(e) Gate valves — avg. about 0.18 
(f) Globe valves — avg. about 8.0 


The values shown in Table 1 should be used for 
approximations only. For accurate work appropriate 
hydraulic data should be consulted. 
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Cold Water Piping Problems 


In calculating the head against which a pump must 
operate the following simplified formulas may be 
utilized: 

Ordinarily in this work the pipes are sized to have 
an average velocity of from 5 to 12 ft. per sec., averag- 
ing about 8 ft. per sec. The proper way to determine 
the correct sizing is to balance the power necessary to 
overcome friction losses against the cost of the pipe 
installation. 

Step 1. Determine average velocity of flow from curve 


or table, or calculate by use of actual area of pipe and 
quantity carried (Q = AV). 


Step 2. Determine the velocity head (V.H.), which 


8 
in feet per second. 


Vv? v\' 
equals a or ey, approximately, when V is expressed 
g 


Step 3. Determine the friction loss due to surface friction 
by solving the formula 


Surface fricti a xX (V.H.) 
riction —= —— .H. 
38d 


where L is the length of pipe in feet, 
d is the pipe diameter in inches, 
(V.H.) is the velocity head, from Step 2, and 38 
is the factor based on a coefficient of friction 
of .026, giving a loss of 1 velocity head in 38 
diameters. 


Step 4. Determine the friction loss through the fittings 
by multiplying the number of each kind of fitting by the 
factors given in Table 1, then totaling. 


Step 5. Determine the entrance loss, which equals 0.5 X 
(V.H.). 


Step 6. Convert the pressure on the spray heads into feet 
of water. Pressure in pounds per square inch X 2.31 equals 
head in feet of water. 


Step 7. Determine the pressure drop through the cooler 
or condenser. If this is in pounds per square inch, convert it 
to feet by multiplying by 2.31. 


Step 8. Determine the actual vertical lift, or head, in feet. 


Step 9. Total the results from Steps 2 to 8 to obtain the 
total head. 


Typical Examples 


Example 1. (Closed System) A system has a total length 
of pipe of 260 ft.; 3 valves and 18 ells; a spray pressure of 
25 lb. per sq. in.; a loss through the cooler of 5 Ib. per sq. 
in.; and with 300 g.p.m. circulating. The vertical lift is 
10 ft. What is the total head? 

300 g.p.m. X 8.33 Ib. x 144 


= 7.6 
62.5 X (4.026)? X .7854 X 60 sec. 
ft. per sec., average velocity in pipe. 


Applying Step 1. 





7.6 
Step 2. & = 0.91 ft., velocity head = (V.H.) 


260 ft. K 12 
Step 3. ————— X 0.91 = 18.7 ft., friction loss in pipe. 
38 X 4 
a 0.5 X 0.91 * 18 = 8.2 ft., friction loss in ells. 
P+ 018 X 0.91 X 3 = 0.5 ft. friction loss in valves. 


Step 5. 0.5 X 0.91 = 0.46 ft., entrance loss. 

Step 6. 25 lb. X 2.31 — 57.8 ft. head on sprays. 
Step 7. 5 1b. X 2.31 = 11.6 ft. loss through cooler. 
Step 8. 10 ft. 


Step 9. The total head against which the pump must oper- 
ate is equal to the summation of results from Steps 2 to 8 
inclusive = 108.17 ft.—say 110 ft. 

If the efficiency of the pump is assumed to be 65% 
when 300 g.p.m. at a 110 ft. head is being handled, the 
horsepower of the pump may be calculated as follows: 
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Fig. 1. System referred to in Example 1. 


g.p.m. X 8.33 X head in feet 
33,000 ft-lbs. X efficiency 

__ 300 X 8.33 X 110 

38,000 X 0.65 


A 15-horsepower motor will be required to handle 
the load. 

If the system were not closed, as shown, and the 
water was returned to an open storage tank or baudelot 
chamber, the vertical head of 100 ft. would not be 
balanced by the supply and return lines. ‘Thus, the 
pump would necessarily operate against this additional 
vertical lift. 


B.H.P. = 








= 12.8 brake horsepower, 


Example 2. An open system (Fig. 2) has a spray pres- 
sure of 25 lb. per sq. in.; a loss through the cooler of 5 Ib. 
per sq. in.; 50 g.p.m. are sprayed at A; 450 g.p.m, are 
sprayed at B; from cooler to A, and from cooler to B, the 
distances are 50 ft.; there are 20 ells and 6 valves. The 
vertical lift is 60 ft. What is the total head? 


Solution: Often when two or more dehumidifiers 
are operated from the same refrigerating machine it is 
not possible to place all the equipment on the same 
level. For a problem such as sketched in Example 2 
there are several solutions. The system may be oper- 
ated with one pump, two pumps, or three pumps. The 
principal factor which enters the number of pumps to 
be used, besides flexibility of operation, is the distance 
between pieces of equipment. When the arrangement 
is fairly compact, one pump may be used to advan- 
tage. Quite often, however, one of the dehumidifiers 
is located at a considerable distance from the cooler. 
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Fig. 2. System referred to in Example 2. 


In this case it would be better to place a recirculating 
pump at each dehumidifier to provide for winter time 
operation. Obviously, there will be a considerable 
waste of power if the water is circulated through a long 
pipe line and cooler when it is necessary to recirculate 
the water locally only. 

On the system outlined in the example, the pump 
must handle a total of 500 g.p.m. against a head suffi- 
cient to give a spray pressure of 25 lb. per sq. in. in 
both dehumidifiers. All the water is returned to the 
tank at B. 

Select a 6 in. pipe to carry the total quantity of 500 
g.p.m., a 5 in. pipe to carry the 450 g.p.m., and a 1% in. 
pipe to carry the 50 g.p.m. The velocity, then, will 
be approx. 5.68 ft. per sec., 7.35 ft. per sec., and 7.87 
ft. per sec., respectively (from Q = AV). 


5.68 \° 
Step 2. (V.H.soo) = (*S) = 0.51 ft. 


2 


7.35 
(V.H.3) = <7 = 0.86 ft. 


10.72\? 
(V.H.s) = —— 1.8 ft. 


Step 3. For six-inch pipe: 
100 ft. X 12 


xX 0.51 = 2.7 ft. fricti 
6 xX 38 riction loss 


12 
X 0.86 = 4.3 ft. friction loss 


For five inch pipe: ————— 
eet oe 





5 X 0.5 X 0.86 = 2.15 ft. loss in ells. 
7X 05 X 0.51 = 1.8 ft. loss in ells. 
4X 0.18 X 0.51 = 0.37 ft. loss in valves. 


Step 5. 0.5 X 51 = 0.25 ft. loss at entrance. 

Step 6. 25 lb. X 2.81 = 57.8 ft. spray pressure. 
Step 7. 5 1b. X 2.31 = 11.6 ft. loss through cooler. 
Step 8. Vertical lift = 60 ft. 


Step 9. The total head against which the pump must oper- 
ate is 140.97 ft.—say 145 ft. 


Step 4. 


The valve at C is used to regulate the pressure on 
the sprays at dehumidifier B. A better method is to 
reduce the size of the pipe carrying 50 g.p.m. to intro- 
duce friction equivalent to the greater vertical head 
to A. The sizing for this example is a combination of 
both since a 1%4 in. line does not introduce enough 
friction and a 1 in. line gives too much. 

From these two simple problems it can be seen that 
many interesting problems in water piping and fric- 
tion heads may arise. When many dehumidifiers are 
placed on different levels, the problem deserves serious 
study and accurate calculations. In spite of careful 
consideration, at times there are “floods” due to air 
getting in the pipe lines. 

Many troubles in water circulation and lack of pres- 
sure on sprays may be attributed to carelessness. The 
trouble shooter is apt to find leaks in glands; dirt, 
waste or rags in the pipe lines; corrosion of vanes of 
the pump or deposit on impeller of pump due to action 
of acid in the water; or the pump may be running 
backward. 


Pumps 


The theory of pumps is based on general principles 
of hydraulics, augmented by special theory and scien- 
tific experimentation. Various manufacturers have, by 
careful analysis of test results on a great number of 
pumps, continued to show improved performance. 
Large sized pumps with efficiencies from 70% to 80% 
are common. The centrifugal pump is best adapted to 
air conditioning work due to inherent qualities of in- 
stantaneous adjustment for varying loads and also due 
to steady discharge which a reciprocating pump cannot 
give. A given centrifugal pump may be used for dif- 
ferent heads and quantities. Most pump manufac- 
turers maintain testing laboratories and can supply 
performance curves for their pumps operating at vari- 
ous speeds. In general, the generated head tends to 
vary approximately as the square of the speed. The 
quantity of fluid discharged also varies as the speed 
changes, the law of variation depending on the ratio 
of the friction head to the static head in the pipe line. 

Most pumps on air conditioning systems operate at 
constant speed and load. For this reason a pump 
should be selected near the top of the efficiency curve 
based on the operating speed. In special cases a special 
pump may be obtained with a performance curve suit- 
able to the character of the load. 

A double-suction, single stage, direct motor driven 
centrifugal pump is most commonly used in this work. 
When high heads or large capacities are encountered 
a multi-stage pump may be used. 

The data necessary in selecting, from performance 
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curves or tables, the proper pump for a given service 
are: (a) capacity in gallons per minute, (b) total dis- 
charge head in feet, (c) total suction lift in feet, (d) 
variation in heads and capacities, if any, and (e) type 
of drive desired. 


Steam Piping 


Ordinarily, the steam piping required in connection 
with an air conditioning equipment is but a small por- 
tion of the total steam system. In this brief descrip- 
tion, therefore, no attempt will be made to enter the 
complex field of heating system piping design. 

Steam piping systems operated on pressures below 
atmosphere and up to 10 lbs. per sq. in. are usually 
classed as low pressure systems. Most heating systems 
are designed for low pressure for the reason that no 
licensed engineer need be maintained for its operation. 
This condition holds true for many but not all states. 

Systems in which steam pressures of 15 lb. per sq. in. 
and above are maintained are generally classed as high 
pressure. 

Vacuum systems operated below atmospheric pres- 
sures are not adaptable for most extended fin heaters 
for the reason that the pressure drop encountered in 
the heaters condenses steam at such a rapid rate that 
only hot water would be present in the heater and 
while some heating effect would be derived, it would 
be far below an efficient degree. Moreover, if air tem- 
peratures below freezing were encountered, freezing 
might occur with the possibility of ruining the heater. 
For these reasons pressures of at least 2 Ib. per sq. in. 
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are required, with a recommendation of 5 Ib. per sq. in, 
as more suitable. 

Steam supply connections are sometimes sized on the 
basis of 6,000 ft. per min. velocity. Long straight 
runs of pipe may be sized on a velocity of from 8000 
to 10,000 ft. per min. velocity. In exceptional cases. 
particularly steam line connections directly off the 
boiler, this velocity may be raised to 12,000 ft. per min, 
velocity. The velocity through a diaphragm or control 
valve is generally taken at about 9,000 ft. per min. 

The following three types of return piping are in 
general use: 

1. Vacuum return in which the return lines are con- 
nected to a vacuum pump and kept under a vacuum 
from one to ten inches of mercury. 

Vacuum return systems are not recommended for 
connection where the pressure is above 10 Ib. per sq. in. 
due to the re-evaporation of the condensate. 

2. Open gravity returns in which return lines are 
connected to a condensation receiver and pump, and 
the receiver vented to atmosphere. ‘The condensate 
flows by gravity to the receiver, and is pumped by the 
pumping unit either directly back to the boiler, which 
is the case on low pressure jobs, or to a boiler feed 
pump which will deliver the condensate to the boiler 
against a greater pressure. 

3. Closed gravity system in which the return lines 
are connected directly to the boiler with venting valves 
or traps to free the air from the system. 

For return piping connections and sizing, the reader 
is referred to manufacturers’ recommendations which 
are based on experimental data. 








Ewing Galloway 
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Mr. Hanburger will be glad to answer your prob- 
lems relating to installation and operation of 
heating and ventilating systems, and wherever 
possible will give the reasons for his suggestions. 
Letters will be answered direct to the inquirer 
and in some cases published anonymously. If 
sketches are included they should be clearly 
drawn. Write Mr. Hanburger, HEATING AND 
VENTILATING, 148 Lafayette Street, New York. 


Readers of these pages will remember that in the 
November issue I included a question (No. 24) from 
C. R. T. regarding the flow of air in a chimney. At 
that time comment was invited, and this resulted in 
my receiving quite a number of interesting replies. 
Too many were received to publish them all, so that I 
have selected typical answers, which appear this month. 

The question, answer and sketch as published in 
November follow: 

QUESTION 24. Just as a matter of interest, sill 
you discuss the following question in your column. We 
know that the heated air in a chimney is lighter than 
the outside air and, therefore, has less pressure. Also 
that the excess pressure on the outside causes the air 
to flow into the base of and up the chimney; but the 

















Conducted by FRED W. HANBURGER 


same argument should hold good for the extreme top 
and thus cause the air to flow into and down the 


chimney. C. ed. 


ANSWER. The niany kind letters received from 
my readers has resulted in a generally friendly feeling 
among those who share an interest in these columns, 
and I am, therefore, inviting discussion on this ques- 
tion. I will be glad to publish the replies either under 
your name or initials. The problem is shown graphi- 
cally below, where AB represents the chimney. C. R. 
T’s contention is that if a draft gauge were inserted at 
the point B it would show a negative pressure. In 
other words, if an opening were made in the chimney 
wall, the outside air would be drawn inward. 

His further contention that the same argument will 
hold good at any other point, as C, D and finally at E, 
which is at an infinitely small distance below the top; 
that if it holds good at FE, it should also hold good at 


‘the extreme top and the air should flow into and down 


the chimney. 





In the solution submitted by C. W. K., it is pointed 
out that there are two forces at work on the chimney 
gases. One is due to the forcing upward of the hot 
gases by the colder air at the bottom, and the other is 
due to the reduced pressure at the top induced by the 
air currents flowing across the chimney. In_ his 
opinion, in actual operation both forces are in evidence, 
so that the gauges B, C, D and E might indicate either 
a positive or negative pressure, depending on condi- 
tions. 

C. W. K. sums up his answer by saying: 

“In general, the tendency of draft due to air currents 
across the chimney top is to draw air in near the top 
rather than to draw the heavier air from the bottom 
whereas the tendency of circulation resulting from ex- 
panded gases is to allow the heavier air from low down 
to rush into the chimney.” 


A numerical solution was submitted by W. M. B. 
He assumes a chimney 200 ft. high, a temperature of 
the gases in the chimney of 500°, an outside air temper- 
ature of 60°, with the chimney closed at the top. The 
column of the air inside the chimney, being heated and 
expanded, weighs less per unit of volume than the air 
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outside, so that the hot column of gas will be pushed up 
against the chimney top. His calculations follow: 

“The weight of 1 cu. ft. of air at 60° is 0.0764 lb., 
and the weight of 1 cu. ft. of air at 500° is 

0.0764 x (460 + 60) — 0.0414 Ib. 
460 + 500 

“The difference is 0.0764 — 0.0414 = 0.0350 Ib. 

“The actual difference in the weight of two columns, 
one of internal and the other of external air, each 1 
sq. ft. in area and 200 ft. high, will be 0.0350 & 200 = 
7.00 lb., and this presure will be exerted against the 
underside of the chimney obstruction, tending to push it 
upward. 

“Since 7.00 lb. per sq. ft. is equal to 0.049 Ib. per sq. 
in. and the pressure of the external atmosphere is about 
14.7 lb. per sq. in., the internal pressure will increase 
gradually upwards until at the top it will be 14.7 
+ 0.049 = 14.749 lb. per sq. in.; hence, we will have a 
greater internal pressure at the top of our chimney than 
at the base.” 

W. M. B. then reasons that if the obstruction is re- 
moved from the top of the chimney the column of hot 
gas will be driven rapidly upward, causing the pressure 
to drop. However, he states, the difference in pressure 
between the top and the bottom will remain the same 
as before—0.049 Ib. per sq. in. The pressure of the 
hot gases at the bottom of the chimney, he concludes, 
will, therefore, be 0.049 lb. per sq. in. 





W. F. F. submitted three sketches, which are re- 
produced, to illustrate his points. Abstracts from his 
discussion follow: 

“If the products of combustion completely fill the 
flue as they issue from the top of the chimney, as illus- 
trated in (1) cold air at the chimney top cannot pos- 
sibly find its way down against the rising column of hot 
gas, but currents of air will ascend from the outside 
and mingle with the gas after it issues from the 
chimney. 

“Tf a hole or opening were made in the side of the 
flue near the top, as shown at A, the velocity of the gas 
flowing upward in the flue would cause a current of 
cold air to be drawn inward and mingle with the gas, 
as shown by the arrows. If the gas remained sta- 
tionary in the flue, at a higher temperature than the 
outside air and no flow occurred outward, there is no 
reason why a current of cold and heavier air should not 
enter the opening at A, flow or fall downward in the 
flue and pass out at the opening at the base. In order 
to do so, the incoming air must necessarily displace 
some of the gas in the flue in order to make a path for 
itself down the chimney, and, upon reaching the open- 
ing at the base, would still have to be at a lower tem- 
perature than that of the gases at that point, or at least 
be heavier, volume for volume. That this would actu- 
ally occur, however, is unlikely in actual practice. 

“There are, nevertheless, certain conditions under 
which air would flow down the chimney, and the writer 
has experienced more than one such case. A strong 
wind blowing across the chimney top in somewhat of 
a downward direction would drive the ascending gases 








to one side of the flue, leaving the other side free fo; 
cold air to descend, but it is doubtful that this air would 
fall more than a short distance before being heated and 
carried upward again by the ascending gases (2), 

“If, however, the chimney were considerably greater 
in cross-sectional area at the top than actually required 
(for the height of the chimney) to carry off the prod- 
ucts of combustion, then it is quite possible that cold 
air would enter at the top and flow down to a consider- 
able depth in the flue before being heated and deflected 
upward. 

“Such conditions, however, are not numerous and 
when they do occur may be corrected, or at least con- 
siderably improved, by restricting the area at the to 
of the flue, somewhat as shown in (3), so that the 
volume of gas issuing from the top will more or less 
completely fill the opening at the top. 

“The gases or products of combustion, entering the 
chimney are hotter and necessarily lighter per cubic 
foot of volume than the same gases issuing from the 
top of the chimney, and a shrinkage in volume occurs 
as the ascending gases cool on their way to the top. 
This means, then, that the velocity decreases from bot- 
tom to top in a flue of equal area for its entire length 
or height. A flue in which the velocity would be the 
same throughout would, necessarily, be larger in area 
at the base and decrease in area toward the top. 

“Consequently, one can readily understand why the 
comparatively small volume of gas from a low pressure 
heating boiler, when carried off by a chimney flue 
originally designed for much larger boilers, would cool 
off rapidly and shrink in volume as they ascend to the 
top, permitting the downward passage of cold air to a 
considerable depth in the flue; possibly such as to re- 
duce the intensity of the draft over the fire and decrease 
the rate of combustion. In no case, however, should 
this air, flowing down the chimney, actually flow out at 
the lower connection unless it remained at a tempera- 
ture several degrees lower than the temperature of the 
incoming gases. 

“C. R. T.’s contention that the cold air should flow 
down the chimney puts me in mind of a time several 
years ago when out fishing with a friend in a small 
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motor boat off the southern coast of Florida. While 
drifting around we noticed a circular patch of water, 
smoother in appearance and somewhat different in 
color than the surrounding water. Looking down we 
could see what appeared to be a well defined column 
of water rising slowly to the surface—decidedly lighter 
‘n color than the water surrounding it. 

“My friend, at the time, remarked that it was queer 
that the heavier salt water would not flow in and force 
the lighter water (volume for volume) downward— 
after hearing me remark that the water must have been 
warmer or lighter than the surrounding water. But 
where would it go? Being lighter in volume it would 
have to come to the surface at some point or other and 
so long as the rising column remained unbroken com- 
pletely to the surface, the heavier water would not flow 
in over or above it. 

“Tn a similar manner, the cold and heavier air at the 
top of the chimney, to fall downward in the flue would 
have to drive the column of lighter gas out at the base 
opening, and at this point the atmospheric pressure is 
slightly higher than at the chimney top. Instead of the 
air flowing down we should quite naturally expect just 
the opposite, since even the heat liberated from a small 
flame, such as a candle, burning inside the flue, might 
be sufficient to start an upward flow.” 





T. F. R. believes that the question is not altogether 
founded on fact “because it has long been known that 
in any real conductor, in which a fluid is flowing, the 
static pressure is not the same at all points.” 

Commenting on this, T. F. R. goes on to say: 

“A very clear explanation of this phenomenon may 
be found in Prof. J. E. Emswiler’s paper, “The Neutral 
Zone in Ventilation,” which is published in the 
A.S.H.V.E. Transactions, Volume 32, page 59. , 

“In this paper, the author clearly shows how the 
pressure producing circulation is due to the difference 
in weight of two columns of air of the same height but 
of different densities. He also shows why the pressure 
is positive at top of the stack and negative at the base. 

“From this he concludes that there must be some 
elevation at which the internal pressure is exactly equal 
to the external. He calls this elevation the neutral 
zone and states that air would flow neither in nor out 
of an opening located at this point. 

“In general, the neutral zone is displaced toward the 
opening of lower resistance, which in a furnace stack 
would be toward the top. Cutting off the stack just 
below the neutral zone would not cause air to flow in 
at the new top. We would merely have a new stack 
with a new available head and a new neutral zone.” 





All the above views are presented as received, and I 
am making no comment on their soundness or on the 
arguments themselves, but.will leave this to the readers. 
I am sure the subject is not closed, and that many will 
wish to make additional comment. 





QUESTION 36. In estimating the fuel consumption 
for a warm-air heating plant where the air is not re- 





circulated from the inside of the building but is taken 
from the outside of the building instead, just what al- 
lowance should be made and what method should be 
used in calculating the allowance in this instance? 


H. B. R. 


ANSWER. If we attempt to blow air into a bottle 
we find it impossible. If there were a small vent in the 
bottle we would be able to blow a small amount of air 
through it but with considerable effort. If the vent 
were as large as the mouth of the bottle we could al- 
most breathe naturally through it. So it is with our 
warm-air heating systems. We can only force as much 
air into a room as we force from it, whether the air is 
recirculated or not, and as the force creating this cir- 
culation is very small we must make its passage as easy 
as possible by having the return vents as large, or 
nearly so, as the inlet ducts. Under these conditions 
it is generally found that the air will flow into the 
rooms at a temperature of approximately 150° when 
the outside temperature is zero. 

Using an outside temperature of 0° and a room — 
temperature of 70° as a basis, with no recirculation, 
we find that each foot of air entering must be heated 
from 0° to 150° or through 150°. Entering the room, 
the air deposits sufficient heat units to lower its tem- 
perature to 70° or through 80°, and leaves the room 
with sufficient heat to heat it through 70°. In gravity 
warm-air heating it is sufficiently accurate to take the 
amount of heat necessary to heat 1 cu. ft. of air through 
1° at 1/55 or 0.018 B.t.u. For the above temperatures 
we can then say that 
Each cu. ft. of air entering is given 150 x 0.018 = 2.7 B.t.u. 
Each cu. ft. of air deposits 80 x 0.018 = 1.4 B.t.u. 
Each cu. ft. of air carries away 70 x 0.018 = 1.3 B.t.u. 


The 1.3 is the price that is paid for fresh air ventilation. 

Thus, with a room having a heat loss of 10,000 B.t.u., 
as each cubic foot of air flowing will furnish 1.4 B.t.u. 
against this loss there must be 


10,000 B.t.u. 
1.4 B.t.u. 


room. But as each cubic foot of this air must be fur- 
nished with 2.7 B.t.u. there must be sufficient fuel con- 
sumed to furnish 


71.43 cu. ft. x 2.7 B.t.u. = 19,286 B.t.u. 


In other words, for 1.4 B.t.u. heat loss, 2.7 B.t.u. must 
be supplied, or 





= 7143 cu. ft. of air flow through the 


14 
of heat loss, which gives for the above room a fuel con- 
sumption of 


= 1.9 B.t.u. must be supplied towards each B.t.u. 


10,000 x 1.9 = 19,000 B.t.u. 

It is a waste of fuel not to circulate at least some of 
the air and it is no longer considered the best practice 
to take an entire supply of fresh air as the amount is 
far above ventilating demands. 

While weather data show that temperatures below 
zero have occurred in your section of the country, it is 
possible that you may desire to design for an outside 
temperature somewhat higher than zero. In that case 
the amounts given above may be modified to meet the 
conditions by using the same basis of reasoning. 
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Air Pollution and its Effect on 
Health of School Children 


By R. C. Demary 


The American School Board Journal, November, 
1931, pages 33 and 82, about 1500 words. _Iilus- 
trated with photographs of diseased lung tissue 
and with a chart showing relation between air 
pollution, school absenteeism and death rate in 
several Akron wards. 

The paper is based on work done in Akron, Ohio, 
in studying the effects of air pollution. During the 
past five years records have been kept of the amount 
of solid material deposited from the air in jars located 
about the city. These records, with other data, have 
been plotted against school absenteeism and death rate, 
and the chart indicates a close agreement. In those 
wards where the pollution is great both the absentee- 
ism and the death rate are high. During the course 
of the survey and study lung specimens were examined. 

The author points out that these résults may serve 
to call closer attention to the menace of air pollution 
and that more drastic ordinances may be expected. 


Physical and Physiological Aspects of 
Air Conditioning 
By C. P. Yaglou 


A.S.H.V.E. paper, annual meeting, Cleveland, Jan- 
uary, 1932. Approximately 6000 words, seven 
tables, three figures, unillustrated. 


A comprehensive review of the prevalent ideas and 
existing information on this subject. In the course of 
his paper the author cites the literature covering his 
points and as a result some forty titles are included 
in the footnotes which accompany the paper. It is 
thus not only a comprehensive review, but contains 
information as to sources as well. 

The current ideas of the relation between body tem- 
perature, air conditions and heat production are re- 
stated. As no references to this section are shown, it 
is to be supposed that these ideas represent those of 
the author. 

The effect of both heat and cold is discussed, and 
the rather meager data showing the effect of elevated 
atmospheric temperatures are repeated, as are the 
symptoms accompanying over-heating. Several refer- 
ences to studies which show some of the physical effects 
of over-cooling are listed, among which are an increased 
output of adrenin. 

Excessive changes of temperature have been found 
to be annoying and harmful to the mucous membranes 
of the upper respiratory tract. American data seem to 
show that the highest pneumonia death rate in indus- 
try is associated with dust, extreme heat, exposure to 
cold, and to sudden changes in temperature. 


ee 


a 


Regarding optimum temperatures and humidities for 
comfort, the author states that they “are not absolute” 
but are considerably affected by several factors. He 
finds also that for reasons of economy “the relative 
humidity in air conditioned buildings is, as a general 
rule, too high in summer and too low in winter.” And 
again, “The effect of humidity on comfort and health 
has not been satisfactorily established.” The well- 
known chart resulting from the chamber studies of 
recent years is repeated, and it is apparent that these 
data are still considered the only readily applicable 
ones for determining the effective temperatures to be 
maintained. Other studies reported by the author in 
footnote references appear to have been concerned 
primarily with certain special phases only. 

The author finds that the value of ozone in air con- 
ditioning is doubtful, while recirculation of air has a 
tendency to deprive it of its ionic content. 

Ionization, in the author’s view, appears to offer con- 
siderable promise as a means of restoring to artificially 
conditioned air that something which he believes it 
lacks. On the other hand, he feels that for the time 
being, at least, artificial ultra violet radiation has little 
importance. 

Considerable space is devoted to a discussion of the 
relation of air pollution to health and comfort. Smoke, 
he regards as having some influence on acute lung 
diseases and as possibly helping to predispose one 
toward pneumonia. Carbon monoxide, silica dust, and 
lead are three of the commonest and most serious 
forms of air pollution arising from industrial processes. 
The author reviews the existing data as to the effects 
of these forms of pollution. He concludes that their 
prevention is often a ventilating problem, but finds that 
the standards of measurement for determining when 
such ventilation is adequate are in a rather unsatisfac- 
tory state. 


Radiant Heating 
By C. G. H. Hallett 


Electrical Review, London, November 13, 1931. 
About 2000 words, 3 figures, two of which are 
drawings of a eupatheostat. 


The principal points discussed are the difference be- 

tween air temperature and effective temperature, and 
a description of some commercial forms of the eupathe- 
ostat. 
The author uses effective temperature in the English 
sense rather than in the American meaning attached to 
it. He dwells on the distinction between radiant and 
convected heat, and on the importance of a clear under- 
standing of the distinction when high temperature 
radiant surfaces are used. 

In describing the eupatheostat, the fact that it takes 





62 


February, 1932 ° Heating and Ventilating 


















radiant sun heat into account is mentioned. In electric 
heating the importance of knowing the proper time for 
switching on electric current 1s noted and an example 
of a saving made by accurate me switching is quoted. 
In this connection the author states that a time switch 
will soon appear whereby the period of switching on is 
automatically varied to suit the conditions prevailing. 
A recording form of the eupatheostat is mentioned as 


being available. 


Heat Emission from Iron and Copper Pipe 
By F. C. Houghten and Carl Gutberlet 


A.S.H.V.E. paper, annual meeting, Cleveland, 
January, 1932. Approximately 4000 words, one 
photograph and two drawings of the test appa- 
ratus used. Five tables and two charts of the 
results. 


Heat given off by various sizes of copper and iron 
pipe was determined by means of allowing steam to 
condense in samples of such pipes under controlled 
laboratory conditions. Since the steam condensed as a 
result of heat flowing from the pipes to the surrounding 
air, the amount of condensation measures the heat 
emitted. 

The tests reported were conducted in a chamber in 
which air temperatures were controlled, and wherein 
radiant losses from the test pipes were not increased by 
cold surrounding walls. Very slightly superheated 
steam at low pressure was fed to test pipes of known 
dimensions. Condensate was collected in graduated 
containers. The testing procedure permitted constant 
conditions of flow to be established. Test apparatus is 
described in the paper. 

Tests reported include some made with copper, iron, 
galvanized, brass and aluminum pipes. Various paint 
coverings were applied to the test pipes and the effect 
on the heat emitted is stated. The reduction of heat 
emission due to applying some commercial insulation 
to bare iron pipe is reported for a few sizes. 

The data resulting from the tests are included in the 
paper, together with a discussion of their significance. 
Where comparable data from other sources are avail- 
able, the results of these tests are compared with those 
reported by others. ‘This applies particularly to pre- 
viously reported studies on the heat emitted from bare 
iron pipe, which qualities were found to agree closely. 

In addition, the quantities found by test were com- 
pared with those obtained by applying the accepted 
equations for radiation and convection to the several 
pipes. 

The following conclusions are listed. 

“1. The heat loss from bare copper pipe is approxi- 
mately 54% of the loss from bare black iron pipe of 
the same nominal size, and 203% of the loss from iron 
pipe covered with four-ply air cell insulation. 

“2. The heat loss is approximately the same for 
horizontal and vertical pipe of the same size and 
material. 

“3. The heat loss from pipe may be calculated from 
the Stefan-Boltzman and the Rice-Heilman equations 
with a high degree of accuracy by using the proper 





’ 


shape factor and value of e. However, the choice of e’ 
for the case in hand is important.” 


Supplementary Friction Heads in 
One-Inch Cast-lron Tees 


By F. E. Giesecke and W. H. Badgett 


A.S.H.V.E. paper, annual meeting, Cleveland, Jan- 
uary, 1932. Approximately 1500 words, eight line 
drawings, of which seven are graphs showing fric- 
tion heads under various conditions. One photo- 
graph showing the stream lines and eddies of 
water flowing through a tee connection. 


The data are for use in connection with the flow 
of water and are applicable to hot water heating. 
Throughout, the method of expressing the friction head 
in terms of elbow equivalents is used. The authors use 

’ . V2 
the loss in one standard elbow as being equal to 2g 





The tests consisted of causing water to pass through 
a lin. x 1 in. x 1 in. cast iron tee from various direc- 
tions, it having been demonstrated that the loss of head 
varies with the direction of flow and with the amount 
deviated or passing straight through. 

The authors had expected to find that there would 
be little or no loss of head in that part of the water 
flowing straight through a tee. However, they found 
that this was not the case, and set up a glass tube to 
study the cause. Observation and photographs showed 
that considerable eddying occurs even in that portion 
of the water passing straight through. They believe 
that the loss of head is due to this eddying. 

“A method of calculating the friction loss at tees is 
suggested and was applied to the experimental data 
with enough success that the authors believe it may 
be applied with safety. 


Frictional Resistance and Flexibility of 
Seamless-Tube Fittings Used in Pipe Welding 


By Sabin Crocker and Arthur McCutchan 


A.S.M.E. Transactions, Fuels and Steam Power 
Division, Vol. 53, No. 14. With discussion, 31 
pages, 34 drawings and photographs. 

A compilation and mathematical analysis of the 
available data on seamless fittings for welding which 
have so largely superseded cast fittings and long-radius 
bends in welded piping systems. The paper is con- 
cerned with (a) relative friction loss in elbows and 
bends of different radii, and (b) the relative flexibility 
of lines made of long-radius bends as compared with 
those made from cast fittings and seamless-tube fittings. 

In general, the authors conclude that welded piping 
using seamless-tube fittings compares favorably with 
other types of construction as regards appearance, pres- 
sure drop and flexibility. It has pronounced advan- 
tages over mitered elbows and short-radius cast fittings 
in the respects named. 

The authors state that due to the complex nature of 
expansion problems, it is not advisable to draw sweep- 
ing conclusions regarding the relative flexibility of pipe 
bends as distinguished from seamless-tube elbows and 
cast fittings. 
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Record-Breaking Warm 
Weather Astonishes 
Meteorologists 


As this issue goes to press, we are 
in another month, January, the fifth 
month in succession when the daily 
mean temperature far exceeded the 
normal. The year 1931 was the 
warmest year on record in sixty 
years at New York, Boston and 
Chicago; and almost equalled the 
record at St. Louis. Comparison is 
made with the record of 1921, 
warmest previous year, when it was 
warmer at Pittsburgh than it was 
there last year. 

It was not, however, until Sep- 
tember, 1931, that the accumulation 
of heat began to be so vast and 
widespread. The departure from 
normal for the last four months 
doubled that of the preceding eight 
months. The summer was warm, 
but the season of fall seems not yet 
to have come. January has been 
continuously warm with three, or 
more, days with temperatures 
higher than ever before. 

From the viewpoint of the nor- 
mal, December was the warmest 
month of 1931. Even Pittsburgh, 
elevated as it is, suffered under a 
temperature 7.3° above normal. 
The center of the heated area was 
in Illinois, since the departure in 
temperature at Chicago was 9.6° 
and at St. Louis 10.3°. 

A change to colder at any time 
is a reasonable inference. The long 
continuance of the warm weather 
astonishes alike the meteorologists 
and forecasters of the Weather Bu- 
reau and heating and ventilating 
engineers. 





Engineers and Architects May 
Be Given Share of Public 
Building Design 


-Robert A. Green, United States 
Representative from Florida, re- 
cently introduced a bill in the House 
proposing that the design of public 
buildings be entrusted to independ- 
ent architects and engineers. The 
bill reads as follows: 

“To direct the Secretary of the 








Treasury to contract for architec- 
tural and engineering services in the 
designing and planning of public 
buildings. 

“Be it enacted by the Senate and 
House of Representatives in Con- 
gress assembled: 

“That the Secretary of the Treas- 
ury is hereby authorized and di- 
rected to employ by contract, and 
at the established rates of compen- 
sation, outside prorfessional or tech- 
nical services of competent persons, 
firms or corporations, for the archi- 
tectural and engineering, designing 
and planning of such Federal build- 
ings aS are now or may, in the 
future, be placed under the juris- 
diction of his Department, without 
reference to the Classification Act 
of 1923, as amended, or to Section 


3709 of the Revised Statutes of the 


United States. 

“Section 2. That such employ- 
ment shall be based at all times on 
the highest grounds of proven pro- 
fessional ability in order that our 
Federal architecture may truly rep- 
resent our national genius and keep 
pace with the rapid development of 
the arts of architecture and engi- 









neering. Architects or engineers Shall 
not be employed without prior sub. 
mission to the Secretary of the 
Treasury of satisfactory evidence 
of their qualifications and experi- 
ence. 

“Section 3. That wherever cir. 
cumstances warrant, such services 
shall be contracted for by the em. 
ployment of the ablest architects 
and engineers resident in the gen- 
eral sections of the country wherein 
such Federal buildings are to be 
erected. 

“Section 4. At the discretion of 
the Secretary of the Treasury, the 
employment of outside architects or 
engineers may be omitted in con- 
nection with public buildings of a 
total cost for building and site of 
not more than Fifty Thousand Dol- 
lars ($50,000). 

“Section 5. That all such individ- 
uals, firms or corporations shall 
render their services subject to the 
approval and under the direction of 
the Supervising Architect of the 
Treasury, whose duty it shall be to 
act for the Government in all mat- 
ters regarding sites, the allotment 
and subdivision of space, the con- 
trol of technical detail, the letting 
of contracts, and the supervision of 
the erection of said Federal build- 
ings. 

“Section 6. Nothing in this act 


K Street station of the lowa-Nebraska Light & Power Company, Lincoln, Neb., 
a 12,000 kw. plant in which steam is bled from the main turbo-generators for 


district heating. 


The plant is designed for a future average heating load of 
31,700 Ib. per hr., with a peak of 120,000 Ib. per hr. 


The present heating load 


averages 24,000 Ib. per hr. 
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shall be construed to affect the 
duties of the Supervising Architect 
of the Treasury in regard to main- 
tenance, alterations, repair, or super- 
yision of either existing or proposed 
public buildings. 

“Section 7. That the cost of com- 
pensation for outside professional 
or technical services shall be charged 
to the appropriation for the con- 
struction of the building for which 
such services are rendered. 

“Section 8. All acts or parts of 
acts inconsistent with the terms of 
this act are hereby repealed.” 

According to Louis La Beaume, 
of St. Louis, chairman of the com- 
mittee on public works of the 
American Institute of Architects, 
the Supervising Architect would be- 
come such in fact as well as in 
name. Mr. La Beaume, in Archi- 
tectural Record, pointed out the 
following: 

“The purpose of this bill is to 
bring to the service of the Govern- 
ment the ablest professional ability 
in the nation. The country is en- 
titled to these services, and the em- 
ployment of skilled architects and 
engineers outside of the Federal 
Bureau will inevitably result in the 
creation of a more vital architecture 
appropriate to the regions in which 
Federal buildings are to be erected. 


“It cannot be denied that to re- 
strict the designing of our Federal 
buildings to a single department, no 
matter how efficient, must inevita- 
bly narrow and stereotype the ex- 
pression of our architectural ideals. 
Moreover, we share the belief of a 
large body of public opinion that 
the rapid growth of governmental 
bureaucracy, which we have wit- 
nessed during the past few years, 
should be checked. 

“We oppose the further encroach- 
ment of the Government into the 
field of private initiative. The Gov- 
ernment of the United States is no 
more qualified to design our build- 
ings than to paint our pictures or 
write our books. 

“This bill would leave the Office 
of the Supervising Architect of the 
Treasury to function solely as a 
supervising bureau, guarding the 
interests of the Government in all 
the practical necessities of its build- 
ing operations, and retaining its 
control in regard to the maintenance, 
alterations, repair, and supervision 
of all public buildings. 

“In any emergency such as this, 
speed as well as efficiency must re- 
sult from the prompt allocation of 
various projects to architects resi- 
dent in the general sections in which 
public buildings are to be built. 
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“Moreover, the employment of 
architects outside the Treasury De- 
partment must bring to the service 
of the Government the abilities of 
men familiar not only with local 
conditions and customs, with cli- 
matic factors influencing design, and 
with regional methods of construc- 
tion, but of men thoroughly con- 
versant with the use of appropriate 
and economical materials. 

“The validity of these arguments 
has been recognized by the Office 
of the Supervising Architect of the 
Treasury in the contracts already 
made with architects outside the 
Department. ‘These employments 
have been made under a permissive 
clause in the Keyes-Elliott Appro- 
priation Bills, under which the Fed- 
eral Building Program of the Treas- 
ury Department is going forward. 

“When these appropriations are 
exhausted, the discretionary power 
granted the Secretary of the Treas- 
ury, for the employment of outside 
architects, will lapse. It thus be- 


comes important for the entire 
building industry, and the tax pay- 
ers, to secure the passage of this 
legislation now.” 


























Courtesy National Fire Protection Association 


Lowest one-day mean temperatures, from U. S. Weather Bureau records up to 1925. 
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Air Conditioning Conference 
to be Held at Case 


A three-day conference on air. 
conditioning will be held at the Case 
School of Applied Science, Cleve- 
land, Ohio, March 17-19. The pur- 
pose of the conference, which is 
sponsored by the school and the 
Cleveland Engineering Society, is to 
present the latest developments in 
air conditioning for comfort and in- 
dustrial processes. G. L. Tuve is 
chairman of the conference com- 
mittee. 

The tentative program will be 
along the following lines: 


Principles of Air Conditioning: A 
brief presentation including the use 
of psychrometric charts, calculation 
of heat requirements, and such new 


developments as the reversed re- 


frigeration cycle. 


The Unit Processes in Air Con- 
ditioning: . A comparison of de- 
humidification by refrigeration, by 
calcium chloride and by silica gel. 
Space cooling with ice. Air pollu- 
tion and its relation to air condi- 
tioning. Selection of heat transfer 
units for heating and cooling of air. 


Features in the Design of Air 
Conditioning Systems: A critical 
study of methods of air distribution. 
Instruments and control devices ap- 
plied to air conditioning. The rela- 
tion of air conditioning to building 
construction. 


Industrial Air Conditioning: Air 
conditioning in the storage and 
transportation of perishables. Air 
conditioning requirements of spe- 
cific industries. 


Air Conditioning for Human 
Comfort: Relation of outdoor and 
indoor air conditions to health and 
comfort. Air conditioning in private 
homes and apartments. Air condi- 
tioning in offices, stores and thea- 
tres. Air conditioning in schools 
and public buildings. The unit air 
conditioner for single rooms. 

While the program will empha- 
size new developments in air condi- 
tioning, a series of demonstrations 
and exhibits are also being arranged 
along this line. No charge is made 





for exhibit space but only a limited 
amount of space is available. Any- 
one interested in arranging for ex- 
hibit space should communicate 
with A. O. Willey, Case School of 
Applied Science, Cleveland, Ohio, 
who is in charge of this feature of 
the conference. 





Western Engineers to Investi- 
gate Free Engineering Service 


Closely following the resolution 
denouncing free engineering, passed 
by the American Institute of Con- 
sulting Engineers, the Western So- 
ciety of Engineers has appointed a 
committee to consider the practice 
of certain manufacturers and dis- 
tributors of equipment and ma- 
terials who furnish engineering plans 
and specifications to prospective 
customers or their representatives. 
The committee consists of John W. 
Alvord, chairman, L. E. Ritter, 
John A. Garcia, D. H. Skeen, and 
Horace Carpenter. This is not a 
new subject, for it has been called 
to the attention of engineers and 
manufacturers before. In some cases 
the practices have been corrected, 
and in others they have not. 





69% of Space Sold for Master 
Plumbers Exposition 


According to an announcement 
by M. J. Kennedy, chairman of the 
convention and exhibit committee, 
69% of the available space at the 
1932 exposition of the National As- 





M. J. Kennedy, chairman of N.A.M.P. 
convention and exhibit committee. 



















































sociation of Master Plumbers Was 
sold 15 days after the opening of 
the sale of exhibit space. The cop. 
vention and exposition will be held 


June 20-23. 





Grand Rapids Heating 
Engineers Organize 


A Western Michigan chapter of 
the American Society of Heating 
and Ventilating Engineers has been 
organized in Grand Rapids, with 
membership composed of engineers 
from that city and surrounding ter- 
ritory. The chapter will meet on 
the first Monday of each month at 
the Rowe Hotel. 

The following officers have been 
elected: president, O. B. Marshall: 
vice-president, E. L. Taze; treas- 
urer, Carl L. Giesse, and secretary, 
Charles H. Alexander. The board 
of governors will consist of W. W, 
Bradfield, W. J. Carroll, and E. L, 


Janes. 





Carrier Addresses Real 
Estate Board 


Willis H. Carrier was the guest 
speaker at the regular monthly 
dinner meeting of the management 
division of the Real Estate Board 
of New York, heid in the Empire 
State Building, January 14. Mr. 
Carrier spoke on manufactured 
weather. 

The members later inspected the 
exhibits at the Building Manage- 
ment, Maintenance and Operation 
Merchandising Exhibition, held in 
the Empire State Building, January 
14-16, under the auspices of the 
Real Estate Board. 

The elimination of windows on 
the first fifteen floors of future office 
buildings, for the purpose of increas- 
ing the comfort of the occupants, 
and effecting substantial economies 
in the operation of the structures, 
was predicted by Mr. Carrier. 





Ladies Guests at Illinois 
Chapter Meeting 


Ata Ladies’ Night meeting of the 
Illinois chapter of the A.S.H.V.E. 
held January 11, at Hotel Sherman, 
Chicago, the guest speaker was 
Loran D. Gayton, Assistant City 
Engineer of Chicago. The speaker’s 
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subject was Chicago, a Seaport. 
Mr. Gayton discussed the effect 
that the opening of the Lakes to 
the Gulf Waterway will have on 
Chicago’s commerce. He also point- 
ed out that a considerable tonnage 
‘s already coming into Chicago from 
the Atlantic seaboard by way of 
the New York State Barge Canal. 
New types of shallow draft vessels, 
powered in some cases with Diesel 
engines have made regular runs 
from Philadelphia to Chicago with- 
out transfer of cargo. 

Nearly a hundred members and 
guests, of whom 27 were women, 
were present. 





N. Y. U. Engineers to Hold 
Dinner-Dance 


The New York University Heat- 
ing and Ventilating Engineers So- 
ciety will hold its annual dinner- 
dance and entertainment at the 
Hotel Taft, 50th St. and Seventh 
Ave., New York, Saturday, Febru- 
ary 20. 

Preceding the December meeting 
of the society, the members in- 
spected the power plant of the 
Metropolitan Tower, one of a series 
of inspection trips conducted by the 
society each month. Engineers and 
student engineers are cordially in- 
vited to attend the inspection trips, 
and can obtain further details from 
T. J. Berk, secretary, 210 West 105 
St., New York. 





Oil Tariff Condemned by 
A.O.B.A. Directors 


Proposed legislation now before 
Congress that would impose a tariff 
or embargo on importation of pe- 
troleum and petroleum products, 
was condemned by the directors of 
the American Oil Burner Associa- 
tion at their meeting in the Hotel 
Statler, Boston, January 12. The 
directors declared that such a tariff 
would be a hardship on_ three- 
quarters of a million home owners 
who use oil burners, and likewise 
on industry which depends on fuel 
oil for power. 

Mayor Curley of Boston, ad- 
dressing the directors at their lunch- 
eon, declared that if he were a 
young man looking for a business 
with which to associate himself, he 


—<$ $  _____ 


would like no better job than sell- 
ing oil burners. 

Nearly 300 manufacturers and 
oil burner dealers are expected at 
the convention of the association 
which will be held in Boston in 
April, the directors announced. 





American Ships to be 
Air Conditioned 


Five large passenger liners under 
construction in American shipyards 
will, when they enter service soon, 
be the first on this side of the At- 
lantic to have their own plants to 
condition the air in dining saloons. 
Two of the vessels are being built 
for the United States Lines and 
three for the Matson Line. One of 
the latter, the Mariposa, will enter 
service in February, between the 
Pacific coast, the South Sea Islands 
and Australia. Only the dining sa- 
loons will be air conditioned on 
these vessels. 





Refrigeration Subject of 
Detroit Meeting 


A. C. Wallich, of the Wallich Ice 
Machine Company, gave an inter- 
esting lecture on refrigerating ma- 
chinery at the monthly meeting 
of the Detroit chapter of the 


A.S.H.V.E., held December 14. Mr. 
Wallich brought to the attention of 








News of the Month 


those present the penalties involved 
in poor design of a refrigerating 
system. 

A motion was made by E. E. 
Dubry to invite the A.S.H.V.E. to 
hold its summer meeting in Detroit 
in 1933. The motion was carried. 





Stanton Advocates Mechanical 
Ventilation to Reduce Noise 
in Buildings 


In a-recent address before the 
New School of Social Research, 
New York, G. T. Stanton, of Elec- 
tric Research Products, Inc., stated 
that the day will come when me- 
chanical ventilation will be supplied 
to all buildings so that it will not 
be necessary to open the windows 
to secure fresh air, thus avoiding 
the noise from the outside which 
enters the open window. Excerpts 
from Mr. Stanton’s lecture follow: 

“Reduction of noise at the source 
is a broad problem and comes un- 
der architecture directly. Our noise 
machines are a problem for the me- 
chanical engineer. In so far as they 
apply to building, the architect is 
the man who must force the use and 
design of properly quiet machines. 

“In our modern buildings we 





Underwood & U nderwood 


A view from the Kip’s Bay Station of the New York Steam Corporation, showing 
some of the structures to which are supplied more than 2,400,000 Ib. of steam 
per hr. from this station. 
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can’t concentrate pumps, motors, 
fans, etc., in one small area. They 
have to be placed in various loca- 
tions throughout the building. Our 
noise sources are distributed around 
units of the building which must be 
quiet. The simplest way to over- 
come noise at its source is floor ma- 
terials which will reduce the noise. 

“The question of reducing noise 
by cooperation and by educating 
people not to create unnecessary 
noise is perhaps a problem so broad 
that the architect can’t take more 
than his fair share. But the archi- 
tect is a leader in many communi- 
ties and it is a problem for all peo- 
ple. Who represents thought along 
this line of endeavor better than 
the architect? It is his problem 
more than that of any other indi- 
vidual group. 


“The elimination of outside noise . 


should be started at the founda- 
tions. This is particularly true 
when there is heavy traffic and the 
ground actually shakes. Unless 
something is done, you start off with 
a building with vibrations, and that 
vibration will be transmitted by the 
steel structure of the building. If 
we have severe outside noise and 
depend upon windows for ventila- 
tion, we are handicapped before we 
start. We can reduce the noise to 
some extent, but there is a limit to 
how far we can go. Where there is 
that condition double closing win- 
dows are the only solution. I look 
forward to the day when people 
won’t think they have to have win- 
dows open to be comfortable, and 
we can live inside closed windows 
and have plenty of fresh air.” 





Boiler Room Instruments 
Described at Buffalo 
Meeting 


H. M. Hammond, manager of 
sales and engineering of the Bailey 
Meter Company, was the guest 
speaker at the regular meeting of 
the Western New York chapter of 
the A.S.H.V.E., January 11. Mr. 
Hammond’s subject was The Use 
of Recording Instruments in the 
Boiler Room. Measurement and 
charting of steam, draft, feedwater, 





and temperatures were described, 
and it was shown how the graphic 
forms could be used to aid in cut- 
ting boiler operating costs. 

Officers elected for the coming 
year are: president, M. C. Beman; 
first vice-president, D. J. Mahoney; 
second vice-president, J. J. Yager; 
treasurer, W. F. Johnson, and sec- 
retary, W. E. Voisinet. 





A. J. Peters 


A. J. Peters, general sales man- 
ager of the Consolidated Gas Com- 
pany of New York, and chairman 
of the Industrial Gas Section of the 
American Gas Association, died 
suddenly at his home in Flushing, 
L. I., on December 25. He was 40 
years of age. 

Mr. Peters entered the employ of 
the Consolidated Gas Company in 
1920 as a ledger clerk, and in 1922 
was made commercial manager of 
the New York and Queens Gas 
Company. He was appointed as- 
sistant manager of the Consolidated 
general office appliance division in 
1925, and in February, 1926, was 
made manager of the industrial divi- 
sion of the company. In Septem- 
ber, 1927, he assumed the duties of 
assistant general sales manager, and 
early in 1930 he was made general 
sales manager. 

Mr. Peters was an active member 
of the American Gas Association, 
and was a firm believer in coopera- 





COMING EVENTS 


MARCH 9-10, 1932. Spring Meeting of 
the Eastern Supply Association, to 
be held at the Hotel Astor, New 
York. 

APRIL 11-16, 1932. Ninth Annual Con- 
vention and Oil Burner Show of the 
American Oil Burner Association, 
Mechanics Building, Boston, Mass. 

MAY 16-18, 1932. Forty-Third Annual 
Convention of the Heating and Pip- 
ing Contractors’ National Associa- 
tion, to be held in Detroit, Mich., 
Headquarters at the Book-Cadillac 
Hotel. ; 

JUNE 1427, 1932. Annual Convention 
of the National District Heating 


Association, to be held in Pitts- 
burgh, Pa. Headquarters at the 
William Penn Hotel. 

JUNE 20-23, 1932. Fiftieth Annual 
Convention and Exhibit of the 
National Association of Master 
Plumbers, at Madison Square 


Garden, New York. 

JUNE 26-30, 1932. Semi-annual Meet- 
ing of the American Society of Heat- 
ing and Ventilating Engineers, to 
be held in Milwaukee, Wis. 














































tion between the heating Contractor 
and the gas utility in the sale of 
gas-fired heating equipment, }, 
made several eloquent addresses be. 
fore the association on the subject, 
some of which have appeared on 
these pages. 





James H. Davis 


James H. Davis, credited with be. 
ing one of the important factors jn 
the developing and marketing of 
Vento radiation, died January 5, in 
Chicago, at the age of 78. Mr. 
Davis was a retired employee of the 
American Radiator Company, hay- 
ing been manager of that company’s 
ventilating department from 1907 
until a few years ago. Prior to his 
connection with the American Ra- 
diator Company, Mr. Davis was a 
manager with Warren Webster & 
Company. 

Mr. Davis’ connection with the 
heating industry extends back over 
a period of 40 years. He was a 
charter member of the A.S.H.V.E. 
and a member of its board of goy- 
ernors in 1911. 





Dr. Peter H. Bryce 


Dr. Peter H. Bryce, former chief 
medical officer of the Federal De- 
partment of Health, and the first 
Canadian to be elected president of 
the American Public Health Asso- 
ciation, died on January 15, while 
at sea on the way to the West 
Indies. He was 78 years old. 

Dr. Bryce was a distinguished 
member of the Canadian medical 
profession, and was an organizer of 
the Ontario Department of Health, 
serving as secretary from 1882 to 
1904. He was appointed chief medi- 
cal officer of the Federal Depart- 
ment of Health and of Indian Af- 
fairs in 1904, holding that position 
until his retirement in 1921. He 
was president of the American 
Public Health Association in 1900. 

Dr. Bryce was keenly interested 
in heating and ventilating, particu- 
larly with regard to homes and 
schools. He was the author of sev- 
eral works, including _ scientific 
volumes, and had contributed on 
numerous occasions to this publica- 
tion, the last being but a few months 
ago. 

He is survived by three sons, 
two daughters and two brothers. 
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New Equipment 





Modine Melcher Railway Air 
Conditioning Unit 


The Modine Mfg. Co., Racine, 
Wis., through its Railway Sales 
Div., 333 N. Michigan Ave., Chi- 


— 


pINER 





Railway car cooling unit 


cago, Ill., has announced the Mo- 
dine Melcher multiple unit system 
for air conditioning railway cars. 

The units are suspended from an 
underframe and require only short 
ducts which are installed in the car 
wall. The units weigh about 340 lb. 
each, and the cooling section, which 
weighs about 200 lb., can be re- 
moved during the winter. 

The connected horsepower of the 
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system is 0.6 hp. per unit. The 
small power requirements permit 
operation from a battery. 

The air filter blower motor and 
recirculating damper are contained 
in the upper section of the unit. 
The lower section contains the com- 
plete cooling and dehumidifying 
system. 





Self-Cleaning Strainer 


A self-cleaning strainer for instal- 
lation on the return line of low, 
medium and high pressure systems 
up to 125 lb., that eliminates dirt, 
grit and scale, has been perfected by 
Jas. P. Marsh & Company, Chi- 
cago, Ill. The device, which can be 
installed either horizontally or ver- 
tically, is self-cleaning and draining 
when the plug is out or the blow-off 
valve is open. 

The body and strainer plug are of 
cast iron, while the strainer cylinder 
is a perforated truncated cone. The 
standard cylinder for steam, water, 
air, gas and oil is made of brass 
with 1/16 in. perforations. For 
other services cylinders of special 
metals and with special perforation 
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Marsh strainer 


sizes can be supplied. The strainer 


is made in six sizes from ¥% in. to 
2 in. 





Barber-Colman Adjustable 
Speed Damper Controllers 


Damper controllers may now be 
obtained with speed regulating gov- 
ernors, according to an announce- 
ment by the manufacturers, Barber- 
Colman Co., of Rockford, IIl., al- 
lowing a wide range of speeds to be 
used. Arranged so that the speed 
of the controller may be adjusted 
after installation without opening 
the controller case, the controllers 
fitted with speed governor may be 


(Left) Heavy arrows show movement of cooled air in the 
summer, and light arrows movement of warm air when car 
is cooled or heated with Modine Melcher cooling system. 
(Below) Air section A, refrigerating section B, and 
schematic diagram of Modine Melcher air unit. 
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used for a wide variety of work on, 
both single and multiple louvered 
dampers in practically any heating, 


ventilating, or air conditioning sys-_ 


tem. 

The governor is, in effect, a small 
reciprocating pump working against 
a variable head set up by the pres- 
sure necessary to force oil, with 
which the damper controller case is 
filled, past an opening or orifice at 
one end of the pump cylinder. 
Variation in speed is obtained by 
adjusting this opening with a screw 





Adjustable speed damper controller 


threaded through the controller 
case. The starting or maximum 
torque is not reduced as would be 
the case if an ordinary brake were 
used. 

A fractional-horsepower induc- 
tion motor of the shaded pole type 
actuates the controller and its gov- 
ernor. This motor has a high start- 
ing torque, is small in size, and, 
when properly cooled, may be run 
indefinitely under any conditions 
between no load and stalling load 
without detrimental effects. Cool- 
ing and lubrication of the mechan- 
.ism is obtained by means of the oil 
with which the controller case is 


filled. 





Copeland Room Cooler 
The Copeland Sales Co., Mount 


Clemens, Mich., has announced the 
Copeland room cooler, which con- 
sists of a room unit resembling a 





Cooling unit in tea-room 


unit heater and a refrigerating unit 
which can be placed in the base- 
ment. The capacity of the unit un- 
der ordinary conditions is 85 lb. of 
refrigeration per hr. When operated 
with a 1 hp. water-cooled Copeland 
condensing unit, it is said to cool 
from 3,000 to 5,000 cu. ft. of air, 
reducing the temperature approxi- 
mately 15°. 

The room unit is 20 in. square by 
14 in. deep. At the front is a cir- 
cular aperture in which are 
mounted six metal air deflectors by 
which the air can be directed to the 
right or left, or up or down, by 
means of rotating the ring in which 
the deflectors are fastened. 

A 6-blade fan, 12 in. in diameter, 
is used. The lower part of the case 
forms a drip pan which is removable 
and which collects moisture con- 
densed from the atmosphere in 
dehumidifying summer air. A drain 
pipe leads from this pan to a sewer 
connection. 











Copeland condensing unit 


Metals used in the cooler are non- 
ferrous, so as to eliminate any pos- 
sibility of corrosion. The materials 





are principally aluminum, copper 
and brass. The casing and trim 
are aluminum = stampings Coated 
with a lacquer finish. 





Somers Humidifier 


H. J. Somers, Inc., 1984 Weg 
Lafayette Blvd., Detroit, Mich., has 
placed on the market a central 
humidifying system and air washer 
designed for installation in resj- 
dences. The illustration shows the 
company’s Model B unit. 


























Somers humidifier 


In the unit shown, air is passed 
over 70 sq. ft. of moist, self-clean- 
ing plates, confined in a cabinet 14 
in. x 14 in. x 36 in. high. A humidi- 
stat, of the company’s design, con- 
trols the operation of the unit 
through a solenoid valve and an in- 
duction type motor. The unit sells 
for $275 installed. 

The company also manufactures 
a line of electric and steam radiator 
humidifiers. 





Bendix Flexible Tubing 


A seamless, flexible metallic tub- 
ing, which, it is claimed, will find an 
important place in practically every 
industry, has just been placed on 
the market by the Bendix Aviation 
Corp., South Bend, Ind. It is 
claimed that the product can be 
effectively used in any of the follow- 
ing general applications: 

Fluid connections between mov- 
ing parts; absorption of vibration 
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and conveyance of liquids, semi- 
liquids, steam or gas. Machinery 
‘nstallations can be simplified by 
eliminating clumsy bends in piping 
while maintenance is reduced ma- 
terially because the tubing elimi- 
nates slip and ball joints, thus re- 
ducing packing and shutdown costs. 
Likewise, replacement due to wear 
or deterioration is reduced. 

The hose has withstood pressures 
of 10,000 Ib. to the square inch and 
temperatures of over 500°. 

The hose is seamless from the tip 
of one fitting to the tip of the fitting 
at the opposite end because the fit- 
tings are brazed or welded. forming 
an integral part of the hose. This 
construction prevents leaks develop- 
ing in the hose and breaks occurring 
between the hose and its fittings. 

Made of special bronze alloy 
seamless pipe, the Bendix hose is 
corrugated in round-thread single 
lead deep wall form and does not 
contain welded, brazed or inter- 
locked joints. 

The hose is being manufactured 
at present with internal diameters 


of 3/16, %4, 3%, %, 3% and 1 in. 





Humidifier Actuated by 
Moisture on Window Pane 


Moisture on the window pane is 
made the governing element in a 
new device designed to keep the 
home properly humid, especially 
during the dry winter months. This 
equipment, developed by the B. F. 
Sturtevant Co., Boston, Mass., in 
collaboration with the General Elec- 
tric Company, sets the photoelectric 
eye to watch the window pane to 
determine when the air contains the 
proper amount of moisture. 

The moisture which accumulates 
on the window pane is a fair meas- 
ure of the indoor humidity. By di- 
recting a beam of light through the 
window and on a photoelectric tube, 
a method of control is produced 
which turns off the humidifying 











To Humidifier 
Layout of humidity control 


equipment at the proper time. The 
moisture on the glass obstructs the 
light and the sensitive photoelectric 
eye passes an impulse to a Plio- 
tron tube which actuates a relay to 
stop the humidifier. 

The photoelectric control is in- 
stalled at a window preferably on 
the north side of the house where 
the sun’s rays will not interfere. In 
actual installations the light does 
not shine directly on the photoelec- 
tric tube but is reflected by mirrors 
back and forth through the window 
two or three times to cover a larger 
area of the window and thus make 
the equipment more sensitive. 

The relay governs the starting 
and stopping of the motor driving 
the humidifier. As soon as suffi- 
cient moisture collects upon the win- 
dow pane to reduce the intensity of 
the light, the motor is stopped. 
When the moisture clears, the mo- 
tor starts again. 





Betz Unit Air Cooler 


A line of unit coolers known as 
Unicools is being manufactured in 
three standard sizes by the Betz 
Unit Air Cooler Co., Kansas City, 
Mo. 





Phantom view of Betz cooler 


The illustration shows the small- 
est, or No. 1 unit, which is designed 
for installation in the wall so that 
only the ornamental rod grills are 


New Equipment 


visible. This model can be used in 
residences, offices, hotels, apart- 
ments and hospital rooms. 

The unit is housed in a double 
aluminum casing with corkboard 
insulation, the unit consisting essen- 
tially of a spray header with a 
number of spray nozzles; mois- 
ture eliminator; aluminum-fin steam 
heating element and an eight-bladed 
cast aluminum fan with direct mo- 
tor drive. 

According to the manufacturer, 
the advantages of these units over 
the duct system are greater flex- 
ibility and the saving in labor inci- 
dent to installation. Any number 
of the units may be supplied with 
ice water from a central water cool- 
ing tank, installed in the basement 
or other place convenient for servic- 
ing with ice, or for cooling by me- 
chanical refrigeration. 





All-Electric Unit Heaters 


The Heating Division, American 
Foundry Equipment Co., Misha- 
waka, Ind., has announced an elec- 
tric unit heater which employs a 





Electric unit heater 


concealed heating element cast in 
an aluminum fin-type grid. The 
large amount of radiating surface 
permits operation at low grid tem- 
peratures. The heaters, named the 
American all-electric unit heaters, 
are available for practically all cur- 
rent characteristics. They are sup- 
plied in 15 sizes, with capacities 
ranging from 17 sq. ft. to 853 sq. ft. 
of equivalent radiation, the air vol- 
umes ranging from 85 c.f.m. to 3400 
c.f.m. 
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With the Manufacturers 








Robertson Appointed to 
Safety Committee 


H. H. Robertson, president of 
the H. H. Robertson Co., Pitts- 
burgh, and an active figure in the 
development of methods of natural 
ventilation, has been named a mem- 
ber of a committee which is to bring 
the heads of some of the best known 
corporations in the country into ac- 
tive participation in the safety 
movement. 

The new group is to be known as 
the special advisory committee. It 
is headed by Samuel Insull, Jr., of 
Chicago. Among its members are 
three presidents of railroads: P. E. 
Crowley, New York Central; Paul 
Shoup, Southern Pacific; F. W. 
Sargent. Chicago and Northwestern. 
Also, Gerard Swope, _ president, 
General Electric; Alexander Dow, 
president, Detroit Edison Company ; 
Stuyvesant Peabody, president Con- 
sumers Company; Sewell Avery. 
president, U. S. Gypsum Company; 
Richard K. Mellon, vice-president, 
Mellon National Bank, and others. 





Crane's New President to 
Continue Expansion 


John B. Berryman, the new 
president of Crane Company, 
named to succeed the late 
R. J. Crane, Jr., was vice- 
president of the company for 
seventeen years previous to 
his election. His close associ- 
ation with Mr. Crane, espe- 
cially in the program to 
increase the company’s manu- 
facturing facilities not only 
in the United States and 
Canada but in Europe as 
well, should tend to prolong 
Mr. Crane’s policies, which 
were largely responsible for 
the rapid growth of the 
company. 

The company’s new presi- 
dent was born in Toronto, 
Canada, sixty-five years 
ago. He was educated in pri- 
vate schools and, although 
he studied law, he was never 






admitted to the bar. His first job 
was with Ruggs Fuller & Co., Min- 
neapolis, jobbers of plumbing and 
heating supplies in 1886. 

When the Ruggs Fuller Company 
was sold to the Crane Company in 
1892, Mr. Berryman was appointed 
manager. Three years later he was 
transferred to Chicago as manager 
for the engineering department, 
later serving as assistant secretary, 
then secretary, and then second 
vice-president. 

It was in 1914, when the late 
R. J. Crane, Jr., became president. 
that Mr. Berryman was chosen first 
vice-president, which post he has 
held until Mr. Crane’s death re- 
cently. 





New Industrial Organization 
Formed 


A service organization to facili- 
tate the marketing of industrial 
products, has been formed by Dr. 
H. H. Sheldon, H. A. Morse, L. W. 
Hutchins, and Dr. W. H. Easton, 





John B. Berryman, Crane Company’s new president 






all well known in many branches of 
industry, engineering and science. 
The company, with offices at 191 W. 
10th St., New York, will be known 
as Sheldon, Morse, Hutchins and 
Easton. 

This group plans to furnish 
manufacturers with a complete sales 
research, advertising, and publicity 
service, based on their experience in 
the promotion and sales of chem- 
icals, electrical equipment, building 
materials, industrial and marine 
supplies and machinery, scientific 
apparatus, and other lines. 

Doctor Sheldon is the chairman 
of the Physics Department, Wash- 
ington Square College, New York 
University, consulting science editor 
of the New York Herald-Tribune, 
and author of numerous scientific 
works. Mr. Morse is president of 
H. A. Morse, Inc., industrial adver- 
tising and marketing counsel, and 
was formerly managing editor of 
Building Age and National Builder. 

Mr. Hutchins is director of public 
relations for the Swann Chemical 
Corporation, and director of The 
American Institute. Doctor Easton 
was for many years with the adver- 
Using department of the Westing- 
house Electric & Manufacturing 
Company as an executive on adver- 
tising, sales promotion, and national 
publicity, and is past-presi- 
dent of the Technical Pub- 
licity Association of New 


York. 





Spencer Heater Holds 
Annual Sales Meeting 


Sales representatives of the 
Spencer Heater Company, 
Division of Cord Corpora- 
tion, met in Williamsport, 
Pa., January 19-21, for their 
annual sales conference. 

The meeting was devoted 
principally to outlining plans 
for increasing sales in 1932. 
It also afforded salesmen an 
opportunity to see the com- 
pany’s new products in oper- 
ation in the testing labor- 
atory. 

E. L. Cord, president of 
the Cord Corporation, was 
one of the principal speakers 
at the conference. J. 
Waddell, chief engineer, ex- 
plained the technical features 
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of the new developments. F. W. 
Earnest, Jr., assistant sales man- 


ager, outlined selling policies for 


1932. 





Lukens Steel Company Founds 
Industrial Fellowship 


The Mellon Institute of Indus- 
trial Research, Pittsburgh, Pa., has 
announced that the Lukens Steel 
Co.. Coatesville, Pa., has estab- 
lished in the Institute an industrial 
fellowship, whose purpose is the sci- 
entific investigation of processes 
employed in the manufacture of 
steel plates. 

Erle G. Hill, who received his 
professional education at the Uni- 
versity of California, has been ap- 
pointed to the incumbency of this 
fellowship. He is a specialist in 
iron and steel technology, and was 
previously associate professor of 
metallurgy in the School of Mines 
of the University of Pittsburgh. 





Warren Webster & Co., Camden, 
N. J., has published its 1932 edition 
of Modern Heating, which describes 
the Webster systems of steam heat- 
ing in which metering orifices are 
employed to secure equalized or bal- 
anced distribution of steam. The 
company’s control equipment is also 
described in detail. A number of 
pages are devoted to radiator sup- 
ply valves, radiator return, drip and 
heavy duty traps, metering orifices, 
etc. A feature in this edition is the 
inclusion of complete basic specifica- 
tions for improved Webster systems 
of steam heating. 


Bishop and Babcock Sales Co., 
Cleveland, Ohio, announces the res- 
ignation of George A. Taylor, as- 
sistant to the president. 


Barney Olson and Ray Clewell 
have opened offices in the Peoples 
Gas Building, Chicago, IIl., where 
they will act as middle western rep- 
resentatives for the National Radi- 
ator Corporation and the American 
Foundry & Furnace Company. 


Jasper H. Fisher, at a special 
meeting of the board of directors of 
the Fisher Governor Co., Marshall- 
town, Ia., was elected president. 


Mr. Fisher has been associated with 
the company since 1912, and has 
served as secretary, president and 
chairman of the board of directors. 


McDonnell €&§ Miller, Chicago, 
Ill., have appointed King & Shep- 
herd, 50 Church St., New York, 
district representatives for the Met- 
ropolitan New York area. 


The American Rolling Mill Co., 
Middletown, Ohio, is removing its 
Cincinnati district office to the home 
offices of the company. Resident 
salesmen are remaining in Cincin- 
nati. 


Irving N. Beeler, formerly chair- 
man of the board of directors, has 
been appointed president of Pierce, 
Butler & Pierce Mfg. Corp., New 
York. Mr. Beeler is also a director 
of the First Trust and Deposit Co., 
Syracuse, N. Y., and owner of the 
firm of I. N. Beeler Co., Inc., Syra- 
cuse, designers of steam power 
plants. 


J. Bernard Howland, for the past 
ten years associated with the United 
States Radiator Corporation, has 
joined the sales force of the Tim- 
ken-Detroit Company. He will 
cover the Metropolitan Boston ter- 
ritory. 


R. Crowe, Jr., formerly office 
manager of the United States Ra- 
diator Corporation in Kansas City, 
Mo., has been transferred to the 


Buffalo, N. Y., office of that con-% 


cern. 


J. D. Harrison, district manager 
of the Chicago office of Combustion 
Engineering Corporation from 1922 
to 1929, has been reappointed to 
that position, with offices in the 
Bankers Building, Chicago, Ill. Mr. 
Harrison succeeded Hugh R. Carr, 
who has been transferred to the 
sales department of the home office 
at New York as manager of stoker 
sales. 


Combustion Engineering Corp., 
New York, announces the appoint- 
ment of Charles McDonough as 
publicity manager succeeding Carl 
Stripe, who has also been editor of 
Combustion. Mr. Stripe has re- 
signed to publish a new monthly 
magazine to be known as Steam 
Plant Engineering. Mr. McDon- 


With the 
Manufacturers 


ough served as assistant publicity 
manager for some time prior to his 
present appointment. 


The Titusville Iron Works Co., 
Titusville, Pa., has appointed Gil- 
bert Howe Gleason & Co., Notting- 
ham Building, Copley Sq., Boston, 
Mass., sole representative for its 
line of equipment in Maine, New 
Hampshire, Vermont, Massachu- 
setts, Rhode Island and eastern 
Connecticut. 


American Foundry Equipment 
Co., Mishawaka, Ind., announces 
the appointment of G. J. Kalwitz as 
Chicago district manager, with 
headquarters in Room 2121, Build- 
ers Building, Chicago, Ill. 

Industrial Products Sales Corp., 
7307 Natural Bridge Rd., St. Louis, 
Mo., is the new sales agent in Mis- 
souri for the company, and Associ- 
ated Engineers, 344 Martin Build- 
ing, Birmingham, Ala., are covering 
the Alabama territory. 


Youngs Cornell Utilities, Inc., 
Nokol distributors for Petroleum 
Heat & Power Company in Long 
Island, N. Y., announces the ap- 
pointment of Baylis P. McKee as 
sales manager at the Great Neck 
office. 


H. Berkley Hedges, for many 
years district sales manager of the 
New York office of York Heating & 
Ventilating Corporation, now Car- 
rier-York Corporation, has been ap- 
pointed special representative of 
Carrier Corp., Newark, N. J. Mr. 
Hedges will coordinate the efforts 
of the various sales divisions of the 
company in contacts with national 
accounts. 


C. B. Graves, formerly vice-presi- 
dent and general manager of the 
Standard Home Utilities Co., Chi- 
cago, Ill., has been appointed man- 
ager of the refrigeration division of 
the Westinghouse Electric and 
Manufacturing Co., Mansfield, 
Ohio, following the resignation of 
Carl D. Taylor. J. F. O’Donnell 
has been appointed assistant man- 
ager. 
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Ox these pages last month we studied the building 
situation in general, an important subject because the 
market for heating and ventilating products is so large- 
ly tied up with new building construction. 

We who are so close to the heating market might 
well afford occasionally to give some attention to what 
is being done in other fields. If there is one group 
which is outstanding in its ability to merchandise it is 
that engaged in the merchandising of electrical products. 
With the possible exception of the oil burner manu- 
facturers, the heating and ventilating industry has 
never been outstanding for mass marketing, so that it 
is interesting to compare it with another field in which 
modern merchandising methods have played such a 
prominent part. 

The following is from a market survey by Electrical 
Merchandising, published by McGraw-Hill. 

The electrical industry in the United States received 
an income in excess of $613,052,000 from the sale of 
appliances in 1931 and served 20,441,249 wired homes. 

A preliminary estimate places the sales of refriger- 
ators at 900,000, representing a retail valuation of 
$216,000,000, exceeding both in volume and retail in- 
come the figures for 1930 and 1929. A total of 686,648 
vacuum cleaners were sold for $34,332,400, and 72,000 
electric cookers of 600 watts or less were sold for 
$489,600. Fans of various types sold to the number of 
707,303 for a retail expenditure of $10,170,532. A total 
of 109,080 heaters and radiators were sold for $460,576. 

Incandescent lamps showed gains. Residential lamps 
sold to a total of 127,000,000 and brought a retail in- 
come of $27,000,000. Commercial lamps sold to the 
number of 163,355,000 for a total retail investment of 
$59,000,000. A total of 54,540,000 lamps were sold to 
industry for $20,000,000, and 215,365,000 miniature 
lights brought in a retail income of $33,000,000. 


Statistical Service 











Electric ranges, sold to the number of 115,000, rep- 
resented a retail income of $18,975,000, and ranges of 
the wall outlet type represented expenditures of $360. 
000 for 6,000 ranges. A total of $4,862,550 was paid 
for 820,950 toasters, and 410,100 waffle irons brought 
$3,190,578. An expenditure of $69,020,000 for 812,000 
washing machines also is reported. 

Electric sewing machines were sold to the number of 
215,000, at a cost of $19,350,000 to the purchasers, 
Almost 500,000 percolators were sold for $3,109,725, 
About 80,000 oil burners were installed in American 
homes at a total retail cost of $42,000,000. 

Other items accounted for in the survey report are 
ironing machines, of which 80,000 were sold for $6,720,- 
000; irons, 1,771,875 for $7,824,600; dishwashers, 12,000 
for $2,400,000; egg cookers, 43,900 for $282,000; heat- 
ing pads, 346,800 for $2,103,750; hot plates, stoves and 
grills, 148,863 for $873,345. 

There were 2,800,000 electric clocks sold in 1931 for 
a total retail price of $18,200,000, comparing with 
1,400,000 clocks, sold for $15,155,000, in 1930. The 1931 
figure, however, includes sales of 1,000,000 electric 
clocks at $1 each. 

Accounting for the distribution of household elec- 
trical appliances, the survey shows that 96.7% of wired 
homes use electric irons, that vacuum cleaners are used 
in 45.4% of wired homes and that washing machines 
are in service of 40.8% of dwellings using electricity. 
Toasters follow with 40.3% coverage. 

[lectric refrigerators have been installed in 17.1% of 
wired homes and electric clocks in 16.4%. Percolators 
are used in 28.8% of the homes, ironers in 3.5%, 
heaters in 16.3% and sewing machines in 16.4%. 
Ranges are used in 5.3% of the homes wired. Heat- 
ing pads and hot plates are used in 10.9% of the 
dwellings. 





















Shipments in 1000 Square Feet 
Thousands of Pounds 
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Shipments of Cast Iron Radiators 
In 1000 Square Feet 


November, 1931, 8465; November, 1930, 

9118; decrease over last year, 7.3%; total, 

eleven months, 1931, 73,062; total, eleven 

months, 1930, 78,674; decrease over last 
year, 7.1%. 


November, 1931, 





Shipments of Cast Iron Square Boilers 
In Thousands of Pounds 


19,1837; November, 1930, 
21,480; decrease over last year, 10.9%; total, 
eleven months, 1931, 169,513; total, eleven 
months, 1930, 202,627; 

year, 16.3%. 


(Continued on page 76) 





Shipments of Cast Iron Round Boilers 
In Thousands of Pounds 


November, 1931, 8497; November, 1930, 10,- 

041; decrease over last year, 15.4%; total, 

eleven months, 1931, 74,014; total, eleven 

months, 1930, 91,827; decrease over last 
year, 19.4%. 


decrease over last 
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Con TROL 
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Accuracy 


Air Conditioning Equipment is no better than 


its CoNTROL instruments. 


Because of the importance of exact control, 
and because its cost is such a small part of an 
investment in a system of Air Conditioning, the 
question is not “which control is the cheapest?,” 


of Ar Coonp TIONING Hourement 








DepenDABILITY 


but “which is the most Accurate and Dependable?” 


Users of Powers Control know that it is cheaper 
in the end to pay a little more for instruments 
of superior Accuracy and Dependability and 
always be satisfied, than to pay a little less and 
never be satisfied. 


Tue Powers Recuitator Company 7 
NEW YORK Offices in 43 Cities—See your telephone directory TORONTO 3 
106 Lombard Street j 


231 East 64th Street 


40 YEARS OF 
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SPECIALIZATION 


CHICAGO:2718 Greenview Avenue 


IN TEMPERATURE CONTROL 
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Shipments of Gas-Fired Boilers New Orders for Steel Heating Boilers Shipments of Oil Burners 
In Thousands of B.t.u. Capacity In Square Feet of Heating Surface In Number of Units 


November, 1931, 146,023; November, 1930, November, 1931, 180,910; November, 1930, November, 1931, 53816; November, 1930, 
149,507; decrease over last year, 2.3%; total, 218,865; decrease over last year, 17.3%; 6920; decrease over last year, 23.2%; total, 
eleven months, 1931, 1,773,766; total, eleven total, eleven months, 1931, 2,178,101; total, eleven months, 19381, 67,495; total, eleven 
months, 1930, 2,386,088; decrease over Jast eleven months, 1930, 3,308,969; decrease months, 1930, 84,902; decrease over last 

year, 25.6%. over last year, 34.3%. year, 20.5%. 
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Air Washers and Air Conditioning Unit Heaters (Schoolroom Type) Indirect Heating Surface 





Units : 
Orders in Dollars Orders in Dollars 
Orders in Dollars 
November, 1931, 78,796; October, 1931, November, 1931, 151,745; October, 1931, November, 1931, 86,366; October, 1931, 
83,232; decrease, 5.3%. 275,923; decrease, 45.0%. 120,020; decrease, 28.0%. 








76 February, 1932 ® Heating and Ventilating 






OUISIANA 
HAS A NEW 
GN yunele 


LOUISIANA STATE CAPITOL 
BATON ROUGE, La. 
Architect: Weiss, Dreyfous & Seiferth, 
Inc., New Orleans, La. Mechanical Engi- 
neer: F. H. Chisholm, New Orleans, La. 
General Contractor: George A. Fuller & 
Co., Washington, D.C. Plumbing and 
Heating Contractor: American Heating 
& Plumbing Co., New Orleans, La. 






















_ ‘Pelican State’’ boasts a new and splendid such permanence as the tower denotes, walled as it 
capitol. The daring height of the structure and is with buff-colored stone, well buttressed, set on its 
the disposition of its parts clearly reflect the modern base of white granite. In the choice of equipment 


age. Yet it bears marks of classic tradition and has 
the detachment and the dignity of setting appropriate 
to its use. All its various conveniences are of the 
most practical, approved, and advanced types and 


for such a building and for such a purpose, it is of 
interest to record that the major pipe tonnage was 
NATIONAL— 


kinds. Against whatever vagaries of climate may America’s Standard Wrought Pipe 
need to be reckoned with, even in the warm land NATIONAL TUBE COMPANY $: Pittsbur h, Pa 
of the sugar cane, vacuum heat is provided. The aim 8 ; 
of those responsible has been to secure, throughout, Subsidiary of United {US States Steel Corporation 


NATIONAL PIPE 
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Us fuel consumption figures 
given below must be corrected for 
efficiency, heat content of fuel other 
than that listed below, for radiation 
emitting other than 240 B.t.u. per 
hr., and for radiation calculated on 
a basis other than zero outside to 
70° inside. 

Coal is assumed as having a heat 
content of 12,000 B.t.u. per lb., gas, 


New York 

Degree days ............ee08. 756 
Total degree days since 

September 1 ............. 1362 
Lb. of coal per sq. ft. of radia- 

tion for December ....... 6.048 
Gal. of oil per sq. ft. of radia- 

tion for December ....... 0.518 
Cu. ft. of gas per sq. ft. of 

radiation for December ... 12.00 


Los Angeles 


DEPP PE MIDWS 666s bees kess Se See Heese 
Total degree days since September 1 .. 
Lb. of coal per sq. ft. of radiation for 

December 
Gal. 


December 


ee 


Cu. ft. of gas per sq. ft. of radiation for 


December 


oo eee eee rere reer eee eee eee e 


DOOPIP ER MIAWE: fo o8koe cease bkeda ke eieew 
Total degree days since September 1.. 


Lb. of coal per sq. ft. of radiation for 


December 
Gal. 
December 


| 


ee) 


Cu. ft. of gas per sq. ft. of radiation for 


December 


| 








of oil per sq. ft. of radiation for 


of oil per sq. ft. of radiation for 


Fuel consumption 


Degree Days and Unit Fuel 
Consumption in Typical Cities 


December, 1931 


1000 B.t.u. per cu. ft., and oil, 140,000 
B.t.u. per gal. To correct for other 
heating values, multiply the fuei 
consumption listed under the charts 
by the standard heat content just 
listed, and divide by the heat con- 
tent of the fuel actually being used 
in the installation being calculated. 

For radiation installed for any 


other outside temperature than 
"Seattle , 53") Chicago — Denver 
718 488 824 906 
1926 1279 1542 2123 
5.744 3.904 6.592 7.25 
0.492 0.335 0.565 0.621 
68.93 46.85 79.10 86.98 


309 601 644 124 
550 1049 1124 158 
2.472 4.808 5.152 0.992 
0.212 0.412 0.442 0.085 
29.66 57.70 61.82 11.90 
Suffalo Birmingham Indianapolis Memphis 
913 348 722 419 
1788 534 1364 724 
7.304 2.784 5.776 3.352 
0.626 0.239 0.495 0.287 
87.65 33.41 69.31 40.22 


figures must be corrected for local conditions as explained above. 


Baltimore Philadelphia New Orleans 






zero, multiply the fuel consumption 
given under the charts by 70°, di. 
vided by the quantity (70 minus the 
outside temperature used). 

To correct for efficiency, divide 
the fuel consumption by the eff- 
ciency of the heating installation. 

For water radiation, multiply the 
fuel consumption which is given for 
steam radiation by %. 


Boston St. Louis Pittsburgh Minneapolis 
883 617 731 1083 
1644 1123 1456 2223 
7.064 4.936 5.848 8.664 
0.605 0.423 0.501 0.743 
84.77 59.23 70.18 103.97 
Atlanta Cleveland Cincinnati Detroit 
427 770 699 862 
697 1470 1304 1692 
3.416 6.16 5.592 6.896 
0.293 0.528 0.479 0.591 
40.99 73.92 67.10 82.75 
Des Moines Kansas City Louisville Galveston 
909 700 617 258 
GO? 1309 1100 306 
7.272 5.6 4.936 2.064 
0.623 0.480 0.423 0.177 
87.26 67.2 59.23 24.77 
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This adver- 
tisementis the 
eleventh of 
the seriesone- 
more will 
follow. 





Ames Low-Return Type “F’’ Pump 65,000 to 180,000 
square feet of equivalent direct radiation. Bulletin 700 


WHY BE TROUBLED WITH 
SHAFT WEAR? 


ACUUM loss, loss of time and money in repairs 
caused by air leakage at the stuffing boxes is 
due frequently to pump shaft wear. | 


The pump shaft of Ames Type “F” vacuum heating 


pump is made of the best material for the service that 
Metallurgy has produced—NITRALLOY. 


This metal is noted for its amazing hardness; its 
resistance to rust, heat and wear. 


Consequently, shafts on Ames Type “F” pumps last 
/ 
the life of the pump without showing any wear. 





Ames engineers are fully aware of the value of 
QUALITY in their product. 


QUALITY IS PROTECTION 


Write for illustrated bulletins 


30 Church Street New York, N. Y. 
DIVISION OF AMERICAN LOCOMOTIVE COMPANY 


Representatives in All Princioal Cities 
Manufactured and Sold in Canada by Montreal Locomotive Works, Ltd. 
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AMES PUMP COMPANY, Inc. 
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The ‘Weather 


December, 1931 
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Day of Month Day of Month 


Pittsburgh Boston 


C PCS PC 
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Day of Month 


New York 


(Hourly Observation of the Relative Humidity Plotted on this Chart) 


“x\™ 
Day of Month Day of Month 


Chicago St. Louis 














New York | Boston | Pittsburgh | Chicago St. Louis 


Highest temperature, deg. F. ............... 66 61 62 58 66 
Date of highest temperature 12 12 13 | 11 23 
Lowest temperature, deg. F. ................ 19 14 21 20 30 
Date of lowest temperature 8 8 8 | i 14 
Greatest daily range, deg. F. ............... 23 26 24 | 20 23 
Date of greatest daily range 9 6 3 18 24 
Least daily range, deg. F. ..............00- 6 3 5 2 5 
Date of least daily range 10 22 10 | 31 28 
Mean temperature for month, deg. F. ...... 40.6 36.6 41.5 | 38.4 45.2 
Normal mean temperature for month, deg. F.. 35 32.5 34.2 | 28.8 34.9 
Total precipitation, this month, inches 2.22 | 2.90 2.94 2.28 3.28 
Total snowfall, this month, inches Trace 1.4 Trace 5.6 None 
Normal precipitation, this month, inches .... 3.62 | 3.45 ‘ 2.86 2.04 2.21 
Total wind movement, this month, miles .... 11,908 6114 7386 7307 7262 
Average hourly wind velocity, miles 16 8.2 9.9 9.8 9.8 
Prevailing direction of wind N.W. N.W. W. : S.W. 
Number of clear days 7 10 3 8 
Number of partly cloudy days .............. | 9 | 5 6 | 7 
Number of cloudy days 15 | 16 22 16 17 
Number of days with precipitation 9 | 10 | 13 | 12 10 
Number of days with snowfall 3 3 | 4 5 0 


Snow on ground, at end of month None None | None | None None 























———_—_——— 


Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 
Heavy lines indicate temperatures in degrees F. Light lines indicate wind in miles per hour. 
Broken lines indicate humidity in percentage from readings at 8 a. m., 12 m., and 8 p. m. 
S—clear, PC—partly cloudy, C—cloudy, R—rain, Sn—snow. Arrows fly with prevailing directions of wind. 
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Built in 1931 


In these and many other buildings 
of medium size HYLO Control is 
bringing the same marked advantages 
of even, continuous heat obtained in 
larger structures by Webster Moder- 
ator Control. 

There is an Improved Webster System 
and a Webster Control designed 
specifically to meet almost every need 
and purpose. Write for a copy of 
the new Improved System catalog. 


WARREN WEBSTER & CO.,Camden,N. J. 
Established 1888 


Systems of 
Steam Heating 
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